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NOTICES

When Government drawings, specifications, or other data are used for
any purpose other than in connection with a definitely related Government
procurement operation, the United States Govermment thereby incurs no
responsibility nor any obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way supplied the said draw-
ings, specifications, or other data, is not to be regarded by implication
or otherwise as in any manner licensing the holder or any other person or
corporation, or conveying any rights or permission to manufacture, use, oOr
sell any patented invention that may in any way be related thereto.

The information contained herein is a part of the supersonic transport
research program sponsored by the Federal Aviation Agency with technical
support provided by the Department of Defense and the National Aeronautics
and Space Administration, ’

Qualified requesters may obtain copies of this report from the Defense
Documentation Center (DDC), Cameron Station, Bldg. 5, 5010 Duke Street,
Alexandria, Virginia, 22314,

This report has been released to the Clearinghouse for Federal Scientific
and Technical Information, U, S, Department of Commerce, Springfield,
Virginia, 22151,in stock quantities for sale to the general public,
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SECTION I. FOREWORD

In August of 1961 the firw of Clark, Buhr and Nexsen, Architects and
Engineers, under contract with the National Aeronautics and Space Admin-

Sedkmndd T .} D
istration, Langley Reoccarch Conter, bogon preliminary conferences with

representatives of National Aeronautics and Space Adwinistration, the

U. S. Air Porce, the Federal Aviation Agency, and representatives of the
National Opinion Research Center (University of Chicago) also under con-
tract with National Aeronautics and Space Administration to establish
criteria for structural investigation of sonic boom damage. Also, re-
presentatives of Clark, Buhr and Nexsen researched existing data com-
piled as a result of sonic boom damage complalnts against the Government.

The St. Louis, Missouri area was selected as the site for test
flights of supersonic aircraft and field investigations of damage to
structures by the sonic boom overpressures. Test flights were flown
during the periods of November 6 through 12, 1961 and January 3 through
6, 1962. Representatives of Clark, Buhr and Nexsen were in the target
area during the periods of the test flights. An architect, a structural
engineer, and a mechanical engineer comprised the investigating team.

The phase of the overall test program that is covered by this report
constitutes research of typical sonic boom claims, investigation of
alleged damage to structures caused by the specific test flights, com-
pilation and organization of field data into a comprehensive report.



SECTION II. FIELD INVESTIGATIONS

During the two test periods of November 6 through 12, 1961 and
January 3 through 6, 1962, a total of seventeen supersonic flights
were accompliched in a predecignated £light corridor by test aircraft
scheduled by National Aeronautics and Space Administration. The
aircraft participating were of two types; one was a B-58 supersonic
bomber, and the other was a F-106 fighter aircraft, both supplied and
piloted by the U, S, Lir Force.

Following is a log of official test flights indicating date,
time of day, type of aircraft, altitude, and speed. These test flights

did not vary from the predetermined flight corridor by more than one
mile.

10G OF SONIC BOOM TEST FLIGHTS

Time of Aireraft Altitude Mach

Date Day CST Tpe Ft. No.
6 Nov 1961 2304 r.]06 41,000 2.0
6 Nov 1961 2316 F-106 11,000 2.0
8 Nov 1961 1105 B~-58 41,000 1.5
8 Nov 1961 1128 B-58 41,000 1.5
9 Nov 1961 1258 F-106 41,000 2.0
9 Nov 1961 1313 F-106 41,000 2.0
10 Nov 1961 1759 7106 43,000- 2.0
11 Nov 1961 0027 B-58 431,000 1.5
11 Nov 1961 0050 B-58 41,000 1.5
12 Nov 1961 0501 F-106 41,000 2.0
12 Nov 1961 0518 F-106 141,000 2.0
12 Nov 1961 1016 B-58 41,000 1.5
12 Nov 1961 10l B-58 41,000 1.5
2 Jan 1962 2207 B-58 35,000 1.5
3% Jan 1962 2231 B-58 35,000 1.5
6 Jan 1962 2209 B-58 31,000 1.5
6 Jan 1962 2228 B-58 31,000 1.5

St. Louis had been subjected to frequent sonic boom occurrences
during the four months preceding and simultapeously with the test
flights. Prior to the scheduled test fligats, the Air Force policy
had been followed, and the populace was indoctrinated as to cause,
purpose, and responsibility relsied to sonic booms. Newspaper, radio,
television, and personal appearances by P.I.0. personnel were used to
acquaint the residents with tie phenomenon of sonic booms and that damage
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to buildings can be expected. They were advised of whom to call if
damage wes sustained and that the Air Force would accept responsibi-
1lity for sonic boom caused damage.

The test flights were held confidential; however, the area had
been thoroughly saturated by sonic boom occurrences and was familiar
with damage reporting procedures.

The Judge Advocate General's office at Scott Air Force Base
handled sonic boom complaints for the test flights. Scott Air Force
Base is located in Illinois approximately 40 miles from St. Louis.
Telephoned complaints entailed a long distance phone call., Personnel
at the base recorded the complaints on previously prepared forms. A
copy of the form is appended to this Section as Exhibit No. 1.

An investigation team, comprised of an Air Force legal officer,
a photographer, and an architect or engineer, was relayed the com-
plaint information from the Base so as to arrive at the scene of re-
ported damage as soon as possible. Most complaints, however, were
investigated the day following due to the time of the night flights
and time lag of complaints.

Clark, Buhr and Nexsen investigation teams made a total of 84
investigations of reported damage from sonic booms specifically re-
lated to the scheduled flights. Investigation report forms were used
by the architect or engineer to obtain pertinent data on the struc-
ture. The form, supplemented by photographs of the reported damage,
were used as a basis of analysis. A copy of the form is appended to
this Section as Exhibit No. 2.
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SECTION III., COMPILATION OF DATA

The data acquired during the field investigations has been
analyzed, compiled, and presented on the group of bar graphs that
follow. The location and Credlblllty of reported damage have been

ploetted on area maps for each flight and on & couposile wap which

follow the bar graphs. No credibility has been established for in~
vestigations by any source other than by National Aeronautics and
Space Administration sponsored investigations.

Figure No. 1 and No. 1A reflects the different types of con-
struction of the 84 structures investigated. The following list
shows the breakdown:

No. Investigated % of Total
Frame 25 29.8
Brick Veneer 26 31.0
Brick Wall 24 28.6
Block , 5 5.9
Other L L.7

Figure No, 2 and No, 2A reflects the number of stories to
structures investigated. The following list shows the breakdown:

No. Investigated % of Total
One Story 34 4o.5
Two Story : k3 51.2
Three Story 6 7.2
Other 1l 1.1

Figure No. 3 and No. 3A reflects the sub~floor conditions of
structures investigated. The following list shows the breakdown:

No. Investigated % of Total
VWith Basement 50 59.5
Without Basement 21 25.0
Not available 13 15.5

Figure No. 4 and No. 4A reflects the type of usage of structures
investigated.

No. Investigated % of Total
Residential 68 81.0
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(Cont'd) No. Investigated % of Total
Resid.~-Comm. . 8 9.5
? Commercial ? 8.9
Garage-Utility 1l 1.1
Figure No. 5 and No. 5A reflects the age of structures inves-
tigated.
No. Investigated % of Total
1-5 years 17 20.2
6-10 years 7 8.3
11-20 years 7 8.3
21-40 years 19 22.6
41-60 years 19 22.6
60-over 15 18.0

Figure No. 6 and No. 6A reflects the interior condition of
structures investigated.

No. Investigated % of Total
Good 26 31.0
Fair 32 38.0
Poor 26 31.0

Figure No. 7 and No. 7A reflects the evidence of settlement in
structures investigated.

No. Investigated % of Total
Settlement 49 58.4
No Settlement 18 21.4
Not Available 17 20.2
Figure No. 8, 8A, 9, and 9A reflect the type of damage reported
- to structures investigated.
: Number % of Valid Doubt ful
' Investigated Total No. % DNo. _%
Damage structural 5 6.0 1 20.0 4 80.0
| Plaster 34 ko.3 6 17.5 28 82.5
: Glass - 1 pane 16 19.0 5 3.2 11 63.8
Glass ~ 2 pane 8 9.5 4 s0,0 L 50.0
Glass - 3 or more panes 1 1.2 1 100.0 0 0.0
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(Cont'd) Number % of Valid Doubtful
Investigated Total No. % No. 2
Cracked tiles & fixtures & L.8 2 5.0 2 50.0
Broken due to fall L 4.8 4 100.0 O 0.0
Broken objects 1 1.2 1 100,0 © 0.0
Appliances 4 4.8 0o 0.0 4 100.0
Plaster and glass 6 9.8 3 50,0 3 50,0
Plaster and furnishings 1 1.2 0 0.0 1 100.0

Figure No. 10 and 10A reflects the credibility of complaints in-
vestigated, '

No., Investigated % of Total
Valid 28 33.3
Doubtful 56 66.6

In an effort to keep the statistics as accurate, simple, and
easy to interpret as possible, only valid and doubtful categories
are used. Possibly valid cases are considered valid,

To clarify the phraseology used to describe the opinions of the
investigators, the list and intended meanings of words and phrases used
to describe opinions follows:

Valid. In the opinions of the investigators the damage was
probably due to, or was triggered by sonic boom overpressures.

Possibly Valid. In the opinions of the investigators the damage
may or may not have been caused by sonic boom overpressures. The
damage in this case appeared recent and the structure appeared sound
and well maintained. While there was no apparent cause for the damage,
it was of the type that could be caused by a sonic boom,

Doubtful, In the opinions of the investigators the damage was
not due to sonic boom overpressures. In this case a definite cause
other than sonic boom was established for the damage claimed, or the
damage was not of a type expected to be caused by a sonic boom.

Cognizance should be taken of the fact that the investigations
revealed many situations that could not be accepted or denied without
question, The judgment of the trained architect or engineer served
as the only basis for decision in the possibly valid cases.

Bach sonic boom test flight is plotted separately on a map along

with the locations of each complaint received for that specific
flight, (See figures 11 through 20). Symbols on the map indicate
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the credibility, and if investigated by the National Aeronautics and
Space Administration engineering investigation team or by the Air
Force. The time of flight, type, altitude, and mach number of the
aircraft, and flight path also are indicated on the map. A composite
map, representing all damage complaints attributed to the 17 sonic
boom test flights, is also included.

Since the sonic boom test flights were in most cases rum in
groups of two, one from 15 to 30 minutes after the first, plottings
were made for both flights as one, instead of two separate flights.
Persons reporting sonic boom damage to structures often referred to
the time of occurrence as from 11:00 - 11:30; thus the reason for
considering the two separate flights as one.

From observing the maps and the following table, it is seen that
the area over which the aircraft flew and up to 4 miles from ground
zero was highly industrial and commercial, These structures for the
most part are sturdy but old. Many have been remodeled to come up to
par with today's newer buildings, while others are old and in poor
condition. In the latter group, any damage a2 sonic boom would cause
is likely to go undetected due to numerous plaster and window cracks
that already exist. Also persons notice damage in their own homes
more so than they would in an industrial or commercial structure.

The area of greatest investigated complaints was from 4 to 6 miles
from the flight track. This is a very old section, and the population
density is large.

The zone 6 to 8 miles from the flight track was the next largest
for investigated complaints.

In the 8 to 16 mile zones from the flight track the houses are
spaced further apart, are newer, and are in a better state of repair
than in the O to 8 mile zones.

The area to the right of the flight path, looking north on the
composite map, has fewer investigated complaints than on the left of
the flight path. This area is highly industrial with a low popula-
tion density. The residences that do exist on the BE, St. Louis
side of the Mississippi River, from the flight track to 6 miles, are
old and run down. Thus any damage caused by a sonic boom would often
go unobserved due to numerous cracks, etc., that already existed in
these structures,
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COMPLAINTS PER ZONE

To the Left of Flight

Path Looking North Investigated by

Miles from CB&N CB&N

Flight Path Air Force legitimate Doubtful Total

0-2 o LY 2 6

2 -4 10 6 10 26

4 -6 22 5 22 49

6 -8 16 5 6 27

8 - 10 12 3 4 19
10 - 12 6 1l 0 7
12 - 14 3 1l L 8 .
14 - 16 0 1 3 b
To the Right of Flight

Path Looking North

0-2 0 o] 4 b

2 -4 3 1 o b

4 -6 3 2 1 6

6-8 1l 4] (o) 1

8 -10 0 0] (o] 0

The maximum overpressure occurs at a distance of O to 2 miles
from the flight track and, theoretically, should cause the largest
amount of damage, The overpressure will generally decrease with dis-
tance from the flight track and will generally increase with lower
aircraft altitude., Refer to following table of Sonic Boom Overpres-~
sures prepared by National Aeronautics and Space Administration.

It is interesting to note that the larger and heavier B-58 flying
at the same altitude and at a lesser supersonic speed than the F-106,
caused a greater overpressure from O to 10 miles from the flight
track, and an overpressure approximately equal from 10 to 16 miles
from the flight track.,

The maps of the individual flights indicate that more damage
investigations were made for the B-58, flying at 35,000 feet, than
for any of the other flights.

IIr - 5



FIGURE NO. 20
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SECTION IV, DISCUSSION OF RESULTS

The results of the investigations of the sonic boom test flights
and conferences with cognizant and interested parties have yielded
several pertinent observations which are discussed briefly hereinafter,

A. TFrom the field investigations and analyses, it is apparent
that the reported damage normally occurs at stress points within a
structure. Built-in stresses due to drying out of green lumber, hydra-
tion of cementious materials, and poor quzlity of workmanship create
a potential failure of building materials. This potential exists in
varying degrees in all structures, and failure can be triggered at
any time. The overpressure of a sonic boom has the capability of this
triggering action, as has passing vehicular traffic, thunder storms,
heavy falling objects, and average household operations. Types of
damage are specifically analyzed as follows:

1. Plaster.

The overpressures from the scheduled supersonic test flights
described herein were not of a sufficient magnitude to cause damage
to sound plaster areas. It is conceded that the experienced over-
pressures have the capability of triggering cracking or complete
failure at a stressed portion of plaster and/or causing an existing
crack to become more extensive. Also, portions of plaster that are
weakened by wetting or improper installation, or portions where the
lathe has deteriorated were observed to have fallen., This condition
possibly could have been triggered by a person walking on the floor
above the weak portion of plaster. Generally, where fallen plaster
was observed, there were judged to be other contributing factors and,
therefore, the damage was considered to be in the doubtful category.
Plaster cracking was found in some cases where no contributing factors
were judged to exist and thus the damage was considered to be valid
or possibly valid.

2, Glass. (Windows, show windows, and storm windows.)

The overpressures from the scheduled supersonic test flights
described herein were not of a sufficient magnitude to cause good
quality, properly installed glass to break, It is conceded that over-
pressures have the capability of triggering cracking or breaking of
glass that was stressed by improper installation, building settlement,
previous damage or poor quality. Often glass cracks and breakage were
judged to be associated with stress concentrations. Such stress con-
centrations may have been improper installation of glaziers points,
glazing beads, faulty puttying, or to a flaw in the glass itself., A
window set with no provision for flexing is more likely to crack than
2 window cet in mastic which can deflect with the overpressure and thus
not experience the stresses that a rigidly installed window would.
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In some instances the structures investigated had an inner window
cracked, whereas the storm window was not damaged. The sonic boom
overpressure possibly caused the storm window to deflect, compressing
the air in the space between the window and storm window to transmit
the impact force to the inner window. The inner window, which is
generally set more rigid than the storm window, and is not as flexible,
could conceivably crack.

3. Furnishings.

In several complaints persons claimed that the sonic boom had
caused damage to movable furnishings in their homes. Some persons
claimed broken vases, fallen pictures, and fallen wall racks. In
observing the above claimed damage, it was noticed that in most cases
the fallen objects were insecurely attached to the wall. Any jolt
or jar caused by persons in the immediate area of the fallen object
could have caused the objects to fall. Objects which fell from shelves
or window sills were obviously placed very close to the edge of the
shelve or sill. Again, any jolt or jar made in the immediate area
could cause the objects to fall.

L, Cracked Water Closets.

On observing several cracked water closets, it is our opinion
that the sonic boom had no effect on the cracking of these objects.

5. Appliances.

The appliances that were claimed to be damaged as a result of
test flight sonic booms were television sets and hot water heater
thermostats.

On several occasions television sets were claimed to have failed
as a result of a sonic boom., Upon investigating, it was learned that
antenna, both 'rabbit ears! and roof top type, had fallen from their
wormal pesition.

The thermostats on the hot water heaters failing could not be
attributed to sonic booms.

6. Structural.

Since the design of walls and roofs of buildings are bascd on
building cede requirements requiring capability of resisting a mini-
mum of 20 pounds per square foot, wind load, and the test flight
overpressures were relatively small (under 3 psf), it is imprcbable
that any structural damage to buildings that were properly constructed
and well maintained was a result of sonic booms. The overpressures
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could possibly have triggered cracking at a stressed condition in a
structure and/or caused an existing crack to open up or grow longer.

B, Representatives of Clark, Bulr and Nexsen observed effects
of sonic boom at approximately ground zero located at a likely spot
in a new supermarket parking lot. The store had six large show win-
dows of 1/h-inch think nlate glass set in aluminum frames. Window
size was approximately 9 feet by 12 feet each. These windows de-
flected with the wind which did not exceed 20 mph and very noticeably
deflected with autcmotive and truck traffic from the street approx-~
imately 150 feet away. ’

Representatives of Clark, Buhr and Nexsen observed the contrails
of approaching aircraft which passed almost directly overhead. The
sonic boom overpressure caused the show windows to deflect in unison,
and they reverberated for approximately 3 seconds. It was interest-
ing to observe, however, that the visible deflection did not exceed
by very much the deflection caused by trucks on the highway.

C, It is the opinion of the investigators that the public in-
formation policy of the Air Force caused a high percentage of com-
plaints. In the area arovnd Norfolk, Virginia, booms occur with
somewhat less frequency than in the St.lLouis area, but only 5 com-
plaints have been reported to the Fifth Naval District.

This indicates that the publicity by the Air Force caused an
unusual number of couplaints to be reported. This also allows persons
. who want to report doubtful claims to have an established basis for
Government responsibility.

Some persons reported damage with no basis of sonic boom causa-
tion. Other persons reported damage and had no intention of making
a claim., Had the publicity not been stressed, a large portion of
the persons would not have complained.

D. As a result of at least 76 supersonic flights (including
Air Porce training missions and the special flights of these studies)
experienced during a six month period in the greater St. Louis area
of about three million people, approximately 2300 complaints have
been registered, The percentage of complaints per capita are less

than one tenth of one percent,
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APPENDIX NO. 2

SEISMOGRAPH DISCUSSION

As can be seen from the seismograph recordings in the appendage,
sonic boom cannot be detected by the instruments situated at St. Louis
University Technical Institute. The recordings only show background
noise, quarry blasts, and earthquakes.

In an explanation of the recordings to a representative of Clark,
Buhr and Nexsen from personnel at St. Louis University, it was pointed
out that the reason sonic booms could not be recorded by this seismo-
graph was due to two factors, one being the sensitiveness of the in-
strument being too low for the high frequency booms, and the other be-
ing that the source was removed from the earth. Although nuclear ex-
plosives in the atmosphere can be detected om the seismograph, this is
due to the extremely large magnitude of the explosion. Sonic booums
have also been reported, but only on more sensitive instruments than
the one at St. Louis University.

Quarry blasts in some cases appear very close to sonic boom times,
but persons experienced in reading the data pointed out that this de-
viation from the normal has a definite signature which conforms to other
quarry blasts.

As pointed out by personnel at St. Louis University, quarry blasts

are known to cause some structural damage in the vicinity of the quar-
ry dblast,
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STRUCTURAL RESPONSE TO SONIC BOOMS - APPENDIX A2

AS-BYILT DRAWINGS - SHEET 29 of 30
TEST HOUSE NO. 11 (1 of 2)
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STRUCTURAL RESPONSE’TO"SONIC BOOMS

APPERDIX A3

26 Pages -~ 13 Sheets

TYPICAL
INITIAL
AND

FINAL INSPECTION REPORT

(Combined for comparison purposes)
January and November, 1964

Test House No. 3
1524 Northeast 34th Street
Oklahoma City, Oklahoma

NOTES

Items with the number of the item enclosed with parenthesis wére reported on the
initial inspection and were found unchanged in the final inspection.

Ttems marked with an * are defects that have changed since the initial inspec-
tion. Each item must be read to ascertain whether it is an extension of an

~existing crack, a repair, etec. Also, portions of the description may be en-

closed in parenthesis indicating that the enclosed portion has not changed since
the initial inspection.

All items not noted as items 1 and 2 above are defects that have appeared since

the initial inspection.

Total numbers of defects do not necessarily agree with total numbers tabulated
or charted as monthly or weekly summaries. These inspections were conducted by
different persons under different conditions than the daily and/or thrice
weekly inspections which are the basis for the summaries.
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STRUCTURAL RESPONSE TO SONIC BOOMS APPENDIX A3

AREA 4 - LIVING ROOM:

North Wall:

1.

10.
11.
(12.)

(13.)

(14.)

1 loose nail 9%" below ceiling and 30" east of west wall.

1 loose nail 16" above floor, 38%" east of west wall,

1 loose nail 22" below ceiling, 63" east of west wall.

1 loose nall 22" below ceiling, 8'l%" east of west wall,

2 loose nails 11%" and 22%" above floor, 8'3%" east of west wall.

1 loose nail 49" above floor, 13" west of thermostat.

One vertical crack at west edge of glass screen, open from lower west
jamb to floor.

One diagonal crack 3/8" long at top west corner of glass screen,

1 loose nail 14" below ceiling, 17%" west of east end of wall,

1 horizontal crack at top of wall along ceiling, 13'3" long, starting 38%"
east of west wall,

2 loose nails 7'5" east of northwest corner - 12" and 24" above floor.
Baseboard loose along entire wall.

Intersection of gypboard and wood paneling open at west corner of decorative
screen and planter.

3/8" long 45° crack at top of west corner of decorative screen.

West Wall:

(1.) Wood paneling - shrinkage crack 1/16" at top.

(2.) Wood paneling - vertifcal joints open entire wall above mantel.

3.
4.)

Horizontal crack at top of mantel and butt joint of wood panels.
Horizontal crack at splice between 1 x 8 and 1 x 2 on top of mantel 48%"

long starting 29%" north of south wall.

(5.) Same crack as in 4 above at north end of mantel 5-1/8" long starting at

north wall,

-2-




e o U - S

STRUCTURAL RESPONSE TO_SONIC BOOMS APPENDIX A3

(6.) Top and face of mantel i1l fitted at north wall, 1/16" open crack.
(7.) 1 x 8 mantel top split at (2) places on north end where it is nailed.
(8.) Loose nails protruding out of bottom face of paneling in the 8th and 10th
rom the north wall approzimately 1" above mantel. These same
boards are split from the nail location to the bottom of the boards.
(9.) Shrinkage cracks at northwest cornei of room from floor to ceiling, where
paneling butts gypboard.
(10.) South end of north bookcase pulled away from fireplace stone. The crack
is 25" long starting 3/16" wide at the bottom and stops at top.
(11.) Four pieces of stone loose at upper right hand corner of ledge stone at
fireplace,
(12.) Loose and missing mortar at top of upper left hand corner of fireplace.
(13.) Horizontal mortar crack at south end of lintel over fireplace. This cfack
runs south to the end of the stone work and drops down 2" at end of first
stone.
(14.) Shrinkage crack around ends and bottom of second plece of stone in bottom
course from south end of wall.
South Wall:
(L.) Wood paneled vertical joints 6pened up in general entire wall - shrinkage
cracks - none exceed 1/8" wide.
(2.) 2" long vertical crack at west head of Window No. 5 in wood panel,
(3.) 10" long repaired split in face board at head of Window No. 5 at west end.
(4.) Door No. 2 head casing opened at west miter joint.
(5.) slight shrinkage cracks around entire perjmeter of Window No. 5.
(6.) Baseboard loose and open at mitered joints along entire wali.
East Wall:

(1.) Southeast corner - slight vertlcal shrinkage crack floor to ceiling.

-3-



STRUCTURAL RESPONSE TO SONIC BOOMS APPENDIX A3

*2,

Intermittent vertical cracks at panel joint 94-3/4' north of southeaét

corner have connected and now extend from floor to ceiling.

*#3. Shrinkage crack 8" south of south corridor opening jamb continuous floor
to ceiling except 1 area 4%" long located 34%" above finish floor.

(4.) Shrinkage crack 13-5/8" long from south head of cased corridor Opéning to
ceiling trim,

(5.) Baseboard loose along entire wall.

(6.) Heating register bent in south section.

Ceiling:

1. 107 loose nails in ceiling. (total)

2. One east-west crack, 7%" long, 48" south of north wall and 60" east of west
wall.

3. One east-west crack, 15" long, 48" south of north wall and 6'9" east of west
wall,

4, One east-west crack, 4" long, 48" west of east wall and 70" north of south
wall.

5. One north-south crack, 8" long, 15" west of ea#t wall and 9'3" north of
south wall. This crack intersects at south end, one 1'3"™ long, east-west
crack,

6. The partially repaired 8-5/8" crack starting at west wall and 70" south of
north wall has extended 1-5/8".

(7.) Water stains and slight cracks in paper in an area 3" wide and 14" long
located 14" north of south wall and 17" east of west wall.

(8.) Intersection of ceiling and north wall - 23-1/2" horizontal crack starting
at the west wall has extended 4-3/4".

*9, The horizontal crack which starts 1-7/8" west of west jamb of the decorative

screen and runs 57-1/2" east has extended 1" ywest,

-
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STRUCTURAL RESPONSE TO SONIC BOOMS APPENDIX A3

AREA 1 - NORTH ENTRY AREA:

East Wall:

(1.) Shrinkage cracks around Door No. 12 casings of entry closet.
(2.) Shrinkage crack 13-7/8" long from sauth head of Door No. 12 casing to

ceiling.

(3.) One vertical shrinkage crack 8%" long starting at north jamb of Entry
Closet No. 12 and one vertical crack 1%" long starting at ceiling trim
above north jamb of Door No. 8.

(4.) Northeast corner - slight shrinkage crack from floor to ceiling, partially
bridged with paint.

North Wall:

(1.) Shrinkage crack 14" long from top of casing of Door No. 1l at west edge of
Side Light No. 1 up to ceiling trim.

(2.) West jamb of north Door No. 1 Spiit top to bottom.

Ceiling:

(1.) One ceiling crack 3/4" long starting 2" from north wall and 30%" west of
east wall.

(2.) One ceiling crack 3/8" long 14%" west of east wall, 1" south of north wall,

(3.) Ceiling crack partially repaired 1" long, 47" west of east wall, 11%" south
of north wall,

4, 27 loose nails in ceiling. (total)

5. Horizontal crack at intersection of ceiling and west false beam, continuous
from north to south end.

6. 6 loose nails east face of false beam.

7. 1 horizontal crack, 1%" long starting at north wall on east face of false

beamy 11" below ceiling,



STRUCTURAL RESPONSE TO SONIC BOOMS APPENDIX A3

FALSE BEAM BETWEEN ENTRY AREA 1 AND KITCHEN AREA 3:

(1.) One vertical crack 2" long at bottom of register 4%" from north end of
register.
(2.) One 45° crack 2%" long at south bottom corner of register.
(3.) One vertical crack 1-5/8" long at top south corner of register. e
(4.) One 45° crack 1" long at top north corner of register.
(5.) One small hole in gypboard at nailhead at south edge of register.

SOFFIT OF FALSE BEAM:

1. 2 loose nails.

PLANTER AT NORTHWEST CORNER OF ENTRYWAY AREA 1:

(1.) Vertical and horizontal shrinkage cracks where planter abuts north wall.

AREA 3 - DINING:

East Wall:

(1.) Planter - 4" long crack at both sides at bottom of door.

(2.) Northeast corner - wallpaper wrinkled at 14", 16" and 36" below the ceiling.

#3, (Soffit of false beam around ductwork at southeast corner - four short
erratic cracks from one to three inches long intersecting each other at
various angles.) Also 1 diagonal crack %" long at the inside corner.

(4.) Southeast corner of area at stud wall above decorative glass screen -
one forked crack 2" long.

(5.) At head of east casing of decorative glass screen - one vertical crack 2%"
long.

(6.) Top south corner at east end of Kitchen cabinet - wood broken wedge-shaped

H
from top where nailed 3" long.
7. One vertical crack - 1" long - extending up from north end of false beam.
North Wall: ' .

1. One vertical crack, 2%" long extending up from west head of Window No. 2.




. STRUCTURAL RESPONSE TO SONIC BOOMS APPENDIX A3
Ceiling:
K 1. 19 loose nails,. (total)
ﬁ a 2. Several small areas of paint blisters located in an area starting at the

north wall, 4' long and 1' w at the northeast corner.

‘%
_ AREA 2 - KITCHEN:
West Wall:
: 1. One horizontal crack 15" long at ceiling of window recess startiang 3"
’ north of cabinets.
{(2.) Wall-hung cabinets generally in good condition.
(3.) Second door from south end has a 3" vertical crack 4-3/4" from bottom of
;; south edge.
: (4.) One %" long 45° crack at bottom south corner of Window No. 4 sill,
’ (5.) One 3" vertical crack at south head of Window No. 4 turning west and
‘ running 4" horizental across window recess.
%6, Northwest corner at Window No. 3 (furring at head - one 2%" vertical crack -)
%" crack starting at bottom of sill has extendgd 254,
(7.) Northwest inside corner of furring above cabinets has one horizontal crack
starting in corner and running north on soffit 3-3/4",
North Wall:
L (1.) Northwest Window No. 3 head at top corner of east jamb - one 45° crack 2"
‘ Ll long turning at corner and running horizontal 3-1/4" to Window No. 3.
(2.) At bottom east corner of Window No. 3 at sill - one vertical crack 5%" long
e starting at bottom of sill and located 3/4" east of Window No. 3 jamb.
3. One horizontal crack 14" long at ceiling and window recess, starting above
,i east jamb of Window No. 3.
if 4, One vertical crack 3%" long located 23" east of west wall at top of Formica

planter.
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(5.)
(6.)

(7.)

(8.)

North wall-hung cabinets in good condition with tight joints.

Wallpaper ill-fitting at end of blacksplash at east end of cabinets. Also,
paper ill-fitting leaving open crack 8%" long at top of wall-hung cabinet.
North Window No. 2 - wallpaper ill-fitting at both jambs and top of window,
leaving cracks and jagged edges.

Shrinkage cracks around entire Window No. 2.

South Wall:

(1.)

(2)

(3)
(4.)

(5.

10.

11.

Wood molding at head of cabinet pulled away from furring above full length
of cabinet,

Wall-hung cabinets along south wall have good tight joints well filled

with a few minor shrinkage cracks.

Slight shrinkage cracks at wood recess for washing machine station.

East and west ends of top of Luilt-in cabinet around oven buckled and
cracked.

Southwest cormer - one vertical crack 2" long starting at top of blacksplash
and one vertical crack 4" long starting at bottom of cabinet.

8 loose nails in immediate vicinity of washing machine location.

One horizontal crack %" long extending from top of east corner of washing
machine outlet.

One horizontal crack extending west from top of electric outlet %" then
turning 90° and extending up ¥™.

One vertical crack 1" long starting 2" above floor and 25" east of oven
cabinet.

One vertical crack 3/8" long starting at baseboard, 25%" east of oven cabinet.
One vertical crack %" long stafting at baseboard and located 30" east of

oven cabinet.
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12, One vertical crack 2%" long starting at baseboard and 38-3/4" east of oven
cabinet.

13. One diagonal crack 3/8" long extending down from lower west corner of
washing machine plumbing recess.

14. One vertical crack %" long extending down from bottom of washing machine
plumbing recess and located 22" east of oven cabinet.

15. One vertical crack 4%" long extending down from bottom of washing machine
plumbing recess and 27" east of oven cabinet.

16. One diagonal crack 1" long across east bottom cover of washing machine
plumbing recess.

17. One vertical crack 1" long extending up from lower east corner of washing
machine plumbing recess. V

18.

One vertical crack 1" long 42" above floor, 31" east of oven cabinet.

AREA 12 - ENTRYWAY CLOAK CLOSET:

(1.) Door warped %" to the west at top, but will latch.

AREA 5 - HALLWAY:

West Wall:

(1.) Shrinkage cracks around edge of casing at cased opening.

2.

3.

Two loose nails.

One vertical crack in southwest corner 1" long starting at baseboard.

One vertical crack 1%" long in southwest corner, stafting 11" above floor.
One vertical crack 1" long in southwest corner starting 14%" above floor.

One vertical crack 1-3/4" long in southwest corner starting 16%" above floor.
One vertical crack 6" long in southwest corner starting 18%" above floor.

One vertical crack 10" long in southwest corner starting 25" above floor.
One horizontal crack starting at south wall extending north 1%, 37%"

above floor.
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10. One vertical crack 16" long in southwest corner starting 38" above floor.
11. One vertical crack in northwest corner 95" long starting 21" above floor.
12. One vertical crack 19%" long in southwest corner starting 46%" above floor.
13. One horizontal crack at ceiling 19" long starting 1%" south of north wall.
South Wall:
1. 14 loose nails.
2, One vertical crack 2" long 1" east of west wall starting at west head of
Door No. 9.
3. One vertical crack 1" long 37" east of west wall 14" below ceiling.
4, One vertical crack 2" long 39%" east of west wall 13" below ceiling.
5. One horizontal crack %" long 34" below ceiling 69%" west of east wall.
6. One horizontal crack 1%" long 34%" below ceiling 47" west of east wall,
(7.) One X" long horizontal crack at west head of Door No. 9.
(8.) Shrinkage cracks around perimeter of Heater Closet Door No. 9 casing.
*9, 1" 45° crack at west ﬁead of Door No. & has extended %",
(10.) Shrinkage cracks at perimeter of casing at Door No. 4 to South Bedroom
No. }.
East Wall:
(1.) One 2%" long horizontal crack at south head of Door No. 5 to north Bedroom
No. 6.
.) Shfidkage cracks around perimeter of Door No. 5 to north Bedroom No. 6.
3. Three loose nails.
4, One vertical crack 1" long starting at baseboard and 1" north of Door No. 5.
5. One horizontal crack at ceiling 2" long starting at north wall.
North Wall:
1. Linen Closet No., 14 - shrinkage cracks around perimeter of Door No, 11 trim.

2. Shrinkage cracks around Door No. 6 casing to Bathroom No. 8.

-10-
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5 STRUCTURAL RESPONSE TO SONIC BOOMS APPENDIX A3
‘ T (3.) Shrinkage cracks at perimeter of Door No. 7 casing.
‘ ¥ *#4. The 1%" 45° crack at top west corner of Door No. 7 casing has extended

- 4-3/4" with one horizontal branch 2" long extending west.
5. One vertical crack 1" long starting at ceiling and norﬁhwest corner, running
. to top of linen closet.
6. One diagonal crack 1%" long extending up and west from top west corner of
Door No. 14,
7. One horizontal crack at ceiling 4" long starting at east wall.
8. One horizontal crack at ceiling 5" long starting 15" west of east wall,
9. One horizontal crack at ceiling 4" long.starting 24%"Awest of east wall.
v 10. One horizontal crack at ceiling 17" long starting 42" east of west wall.
11. One vertical crack starting 1" below ceiling and 21" east of west wall.
This crack extends to ceiling line and extends 1" out, on face of ceiling.
12. 2 loose nails.
‘l Ceiling:
1. 20 loose nails.

AREA 13 - HOT WATER HEATER ROOM:

West Wall:
i - (1.) Gypboard rough cut and torn at gas pipe entry.
| Ceiling: v
(1.) Gypboard torn and ragged at present flue location. A prior flue location
. has been crudely patched.
North Wall:

(1.) Gypboard torn where hot and cold pipes go into wall,

‘i , ' . -11-
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AREA NO. 8 - BATHROOM:

East Wall:

1.

2.

(7.)

@8.)

9.)

4 loose nails,

One vertical crack 1" long in southeast corner starting 24%" above vanity
bazksplash.

One horizontal crack at ceiling 36" long starting 4'" north of south wall.
One horizontal crack at ceiling 11%" long starting 27" south of north wall.
One horizontal crack at ceiling 22%" long starting 1" south of north wall.
One vertical crack in northeast corner 19" long starting at top of ceramic
tile.

Ceramic tile wainscot at back of stool - shrinkage cracks at top back edge
of bullnose.

North end of vanity backsplash - shrinkage crack at corner and tile grout
missing in vertical joints at end.

Northeast cormer - ceramic tile cracked from toe of cove base at floor

to top of bullnose.

North Wall:

(1.3

2.}

3.

At east jamb of Window No. 12 there is one 4" long vertical crack 1" east
of jamb starting at bottom of sill. There is also one crack at the east
head of Window No. 12 jamb 45°, 2" long on wall and running horizontal

3%" north to Window No. 12 casing.

Shrinkage cracks at both ends and back of Window No. 12 sill with very
slight shrinkage cracks aloég east and west ends of Window No. 12 casing.
Pointing mortar cracked and/or missing at top and bottom joints of bullnose
cap at top of wainscot and turns upward and continues around perimeter of

shower and tub enclosure along the rest of the north wall.

-12-
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(4.) Settlement and cracking of ceramic tile cove base starting at northeast
corner of bathtub and running 12" east.

L (5.) Pointing mortar loose and/or missing around perimeter of tub,

Window No. 12 and 20" west of east wall.

7. One vertical crack 5%" long, 2" below ceiling 25%" west of east wall.

8. West head of Window No. 12 recess - cracked horizontal from window jamb to
inside face of wall, extending above on a 45° angle 2%",

9, One horizontal crack at ceiling 2" long starting 23%" west of east wall.
10. One horizontal crack at ceiling 5%" long starting 35" west of east wall,
11, One horizontal crack at ceiling 4%" long starting 34" east of west wall.
12, One vertical crack 8" long extending from top of bullnose cap to window

stool, 30%" west of east wall,

West Wall:

(1.) Northwest corner - loose and cracked pointing mortar from top of tub to
top of bullnose, Also one 3%" long vertical crack starting at top of
bullnose running upward. Pointing mortar cracked and/or missing at top
and bottom of bullnose cap entire width of wall,

(2.) Pointing mortar missing at top of bathtub,

. (3.) Southwest corner - pointing mortar cracked from top of tub to top of

bullnose.

(4.) Vertical joint of bullnose at southeast corner of tub - pointing wmortar

¢!

cracked vertically, horizontally and in some places missing from floor to
top of bullnose.

(5.) Southwest corner near door jamb - pointing mortar missing on vertical

joint from floor to top of bullnose cap.

6. 2 loose nails,

I -
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7. One vertical crack 17%" long in northwest corner starting 1%" below ceiling.
8. One horizontal crack at ceiling 16%" long starting 7%" north of south wall.
? 9. One vertical crack 7" long in southwest corner starting at top of bullnose.

10. Ceramic tile grout broken from finish floor to top of wainscot at inter-
section of bullnose jamb and west wall (near Door No. 6).

South Wall:

(1.) Pointing mortar missing at top of tub.

(2. ) Shrinkage cracks along bottom of bullnose cap.

(3.) Shower head piping loose.

(4. ) Shower curtain rod loose.

(5.) At transition at corner of low and high tile wainscots - 2" x 2" quirk
miter ceramic tile fitting loose.

6. ) At west head of Door No. 6 - one 2%" long horizontal crack.

¢.) Pointing mortar missing at joint between vanity front and ceramic tile
wainscot.

48, Door No. 6 farped %" to the north at top) Loose damaged knob has been
replaced,

9. 4 loose nails.

10. One horizontal crack 2-3/4" long at top of ceramic tile above tub and 29"

east of west wall,

Ceiling:

1. 12 loose nails,

2. One east-west crack 4%" long located 4%™ north of south wall and 4" east of
west wall,

3. One horfzontal crack extending east 1" from southeast corner of Heater Closet

offset wall.

-14-
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AREA 7 - SOUTH BEDROOM:

West Wall:

1.

Z.

19 loose nails.

One horizontal crack 1" long located 9%X™ sonth of north wall 6%" above floor.

(3.) Near north corner - two 2" long cracks at top of heating register.

(4.) One 1/4" long crack at top center of Closet No. 10 light switch.

(5.) Shrinkage cracks around perimeter of Closet Door No. 10 casing.

(6.) Closet Door No. 10 difficult to latch.

(7.) Baseboard loose at south end.

South Wall:

10.

19 loose nails.

One horizontal crack at ceiling 28" long starting at west wall.

One horizontal crack at ceiling 44" long starting 54" east of west wall,
One vertical crack 1" long starting 1%" below ceiling and 1%" west of

east wall.

One vertical crack 5" long in southeast corner starting 10" below ceiling.
One. horizontal crack 15%" long under stool of Window No. 6 starting at
east wall.

One vertical crack %" long extending down from Window Stool No. 6 64%" west
of east wall.

One diagonal crack 1" long extending down from Window Stool No. 6 located
70" west of east wall,

One vertical crack 3%" long at west jamb of Window No. 6 starting %" above

window stool. .

0%

See sketch - west head of Window No. 6. '

/|
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11. One vertical crack 1" long starting at baseboard 47" east of west wall,

12. One vertical crack 4%" long starting 2" above finish floor in southeast
corner,

13. One vertical crack 8" long starting 16%"™ above finish floor in southeast
corner,

14. One vertical crack 4" long starting 26" above finish flooriin southeast
corner.

15. One vertical crack 3/4" long starting 46%" above finish floor in southeast
corner,

16. One vertical crack 18%" long starting 49%" above finish floor in southeast
corner.

17. Window No. 6 has B.B, hole in west glass.

(18.) Baseboard 111 fitting - up to 1/8" wide gaps at top.

(19.) One 1%" long 45° crack at bottom of sill at west jamb of Window No. 6.

(20.) One 6" long horizontal crack under sill starting 1%" east of west jamb of
Window No. 6.

%21, At west head of Window No. 6 there are short vertical, horizontal and
diagonal cracks eminating from inside corner. Thes2 cracks have extended
from &4%" to 10-3/4" up the wall.

(22.) Wood stop at west jamb of Window No. 6 broken 123" below the top.

(23) One horizontal crack 3" long 24-3/8" below head of Window No. 6 at west side.

(24.) Shrinkage cracks around perimeter of window stops and at ends and bottoms
of sills at Window No, 6.

(25.) Southeast corner - one 3/4" crack in soffit of Window No, 7 furring at head.

East Wall:

(1.)

North head of Window No. 7 - one 3%" long vertical crack turning at corner

and running 3%" horizontal to window stop at the east.

-16-
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(4.)

6.)

10.
11.

12,

(2.) North sill of Window No. 7 - one 2" long vertical crack running downward

from bottom of sill and one 3" long vertical crack running up from top of

sill.
The §-3/4"™ horizontal crack at hottom of 8ill of Window No. 7 has extended

South 3-1/4",
One 2" long vertical crack starting at baseboard and 29-3/4" north of

southeast corner,

(5.) Window stops around perimeter of Window No. 7 and end of sills have slight

shrinkage cracks.

Baseboard {ll-fitted along wall, many 1/8" wide gaps and poorly membered
at south end.

6 loose nails.

One vertical crack in southeast corner 29" long extending from baseboard
to Window stool.

One horizontal crack 8%" long starting in southeast corner under Window
Stool No. 7.

One vertical crack 1" long starting at baseboard 58%" north of south wall,
One vertical crack 1X%" long starting at baseboard 63%" south of north wall.
One horizontal crack at ceiling 54%" long starting 20%" north of south

wall.

North Wall:

(1.) New wallpaper recently installed - poorly fitted vertical joints, poorly

fitted at ceiling lines and poorly fitted and ragged at door casing.

Ceiling:

1.

2.

72 loase nails,
Two short east-west cracks each 1%" long located 2" and 4" east of west wall

and 64" and 65" south of north wall,

-17-
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3. One east-west crack 3%" long 10" west of east wall 48" south of north wall,
4, One 3/4" crack extending northwest from northwest corner of light fixture.
5. One north-south crack 1" long running north from south wall, 57" east of

west wall.

AREA 10 - CLOSET:

Rough, unfinished walls and ceiling.

AREA 6 - NORTHEAST BEDROOM:

West Wall:

1.

2.

21 loose nails.

One vertical crack 1" long located 14%" below ceiling and 58" south of
north wall,

One diagonal crack 1%" long located 1" below ceiling 49%" north of south
wall,

One Y-shaped horizontal crack 1-3/4" long 15" below ceiling extending south

from south head of Door No. 5.

South Wall:

1.

20

28 loose nails, (10 reported on inttial insepection)

A serles of vertical cracks - one 1%" long, one 4%" long, and one 1%" long
centered 27" below ceiling and 34" west of west jambs of Window No. 8.

These cracks are along a stud line where nails were omitted and wall board

is loose.

One diagonal crack 1-1/8" long 1" below ceiling ll1¥" west of east wall.

One horizontal crack 16-3/4" long starting l0X" west of east wall at ceiling.
One vertical crack 1" long extending above from top of s{ll at west jamb of
Window No. 8.

One horizontal crack %" long extending west from sill at west jamb of

Window No. 8.

-18-
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(7.) One horizontal crack 3" long 5-1/4" above baseboard starting 10-1/2" east
of west wall,

(8.) One horizontal crack 3-1/4" long at west head of Window Nco. 8 turning 45°
upward 6".

(9.) One vertical crack 3-1/2" long starting at top of sill cn west Window No.
8 return located 4-~1/4" north of window frame.

(10.) One 45° crack 1-1/8" long at bottom of west end of sills of Window No. 8.

(11.) Southeast corner - one vertical crack 6" 1ong starting at baseboard.

(12.) 6-1/2" long shrinkage crack at bottom of sill of Window No. 8 starting at
east wall.

(13.) sShrinkage cracks at entire perimeter of steel sash of Window No. 8,

North Wall:

(1.) Northwest corner - one vertical crack 8-1/2" long starting 5-1/2" below
ceiling - one vertical crack 8" long starting 20-1/2" below ceiling - omne
vertical crack 21-3/4" long starting at the baseboard and one vertical
crack 26-3/8" long starting 36-7/8" above the baseboard.

(2.) At the west head of Window No., 11 there is one vertical crack 6-1/4" long
turning horizontally 3-1/4" to the casing.

(3.) The 1-3/4" vertical crack starting 1/4" above west end of sill of Window
No. 11 has extended 6".

(4.) Vertically along cripple stud at west jamb of Window No., 11 from baseboard
to sill .there is one vertical crack 3" long starting at baseboard, one
vertical crack 1-1/2" starting 12-3/4" above baseboard, ome vertical crack
11-1/2" long starting 17" above the baseboard,

(5.) There are horizontal shrinkage cracks along the bottom of Window No, 11
entire length of sill,

(6.) There is one vertical crack 13-1/8" long starting at baseboard in north-

east corner.
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(7.)

@8.)

(9.)
(10.)
(11.)
(12.)

(13.)

Northeast corner at soffit of Window No, 10 furring - one east-west
horizontal crack 3-1/4" long located 4-1/2" south of window frame.

There is ome Y-shaped crack 2-1/2" long located 4-1/4" west of east

Window No. 10.

31 loose nails. (Two were reported on the initial inspection.)

One horizontal crack at ceiling 4' long starting 10" east of west wall,
One horizontal crack at ceiling 1" long starting l4-3/4'" east of west wall,
One horizontal crack at ceiling 3~1/2" long starting 21" east of west wall.,
One vertical crack 8-1/2" long starting 3-3/4" below ceiling 70-1/2" west

of east wall,

East Wall:

1)
(2.)

3.)

(4.)
G

(6.)

79

8.)
(9.)

(10.)

Shrinkage cracks at bottom of sill the entire length of Window No, 10 sill.
One 1-1/4" long horizontal crack starting at bottom of south end of sill

of Window No. 10. |

One 3-1/8" long horizontal crack at south head of Window No, 10 and extending
45° 2" up on the face of the wall.

Shrinkage cracks at sill and jamb of Window No. 9.

Window No. 9 = at north head one horizontal crack 3-1/2" long turning 45°
upward 3-1/2" on the wall.,

Shrinkage crack under sill of Window No. 9 16-5/8" long starting at scuth
wall.

One horizontal crack in south soffit of Window No, 9 2-5/8" long turning
upwards in cormer 3/8".

Shrinkage cracks at north end of sill of Window No, 9.

One horizontal crack 2-3/4" long 30-1/8" above sill on north jamb of
Window No. 9.

Two vertical cracks - one 3/4'" long and one 1~1/2" long at bottom of jamb

starting at the sill of Window No. 9.

-20-~
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(11.) One vertical crack 1-1/4'" long starting at bottom of sill of Window No. 9

20-1/2" north of south wall,

l; 12. 10 loose nails.
74J % . 13, One vertical crack 14" long in southeast corner starting 1" below ceiling,
S 14, One diagonal crack 1-1/8" long starting 1/2" below ceiling 28" north of
o :Z south wall,
ii 15. One vertical crack 1" long 30" above floor 71" north of south wall,
;j 16, One vertical crack in northeast corner 15" long starting at ceiling.
| - 17. One vertical crack 4-3/4" long starting at ceiling 19-1/2" south of north
g 3 wall,
'f 18. One vertical crack 1-3/4" long starting at ceiling 30" south of north wall,
o turning south at ceiling and running horizontal 4",
‘ wﬁ 19. One horizontal crack 2-1/4" long 1" below ceiling 33-1/2" gsouth of north
'.1 wall,
. .20, One horizontal crack at ceiling 6-1/2" long starting 7" north of south wall.
o 21. One horizontal crack at ceiling 22" long starting 22-1/2" north of south
T wall,
22, One horizontal crack 16-1/2" long at ceiling starting 49-1/2" north of
: south wall,
- Celling:
? l 1, 41 loose nails.
j: 2, One east-west crack 3-1/2" long 14" west of east wall 31-1/2" gouth of north
: Vf‘ wall,
| . 3. Three 3/4" diagonal cfacks extending from northeast, southeast and south-
| ~-: west corner of light fixture,
L. AREA 9 - NORTHEAST BEDROOM CLOSET:
S (Sliding Doors No. 12 easily displaced, hanging loose with no guides on bottom.)
; 1;
: -21-
T
.




STRUCTURAL RESPONSE TO SON:. APPENDIX A3

EXTERIOR:
1. Mortar cracks at east and west ends of rowlock sill of Window No. 12, The

east end extends down 3 courses; at west end, extends down 2 courses,

East Wall Utility Room, Area 16:

(1.) One split board 8" long at head of Door No. 3 and one split board 10"
long at bottom of door,
(2.) Southwest corner fascia opened up,

Exterior Brickwork:

(1.) In general used, cracked, broken brick, laid up with rough irregular mortar
Joints.

(2.) West soffit at fascia unnailed and hanging down south of chimney.

(3.) South brick in west Window No. &4 sill loose, Crack runs down 4", south
4" and down 2" from this loose brick.

(4.) Window No. 4 sill at northwest corner of Kitchen - erratic breaks in
cement wash, This entire corner appears to have been repaired for some
distance around these Windows Nos. 3 and 4,

(5.) At bottom east corner of Bathroom Window No. 12 one head joint mortar
missing.

(6.) Window No, 11 sill at Northeast Bedroom window poorly constructed with
open joints and broken brick.

(7,) Window No., 9 s1ll of Southeast Bedroom window poorly constructed with
open joints and broken brick,

(8.) Window No. 8 sill of southeast window in Southeast Bedroom poorly constructed
'with open joints, broken and missing brick,

(9.) Concrete stem wall where visible on south side along Area 15 is broken in
several places and marked with green pencil, These breaks are located as
follows -~ one 11" from brick offset, one 28" from brick offset, one 58"

from offset, one 138" from offset, one 26'8" from offset (from east offset).

.22~
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{10.) South Screen Dcor No. 2 latch inoperative.
11. Mortar separation between first and second brick from north end of sill
under Window No. 7.
12, A 7" vertical mortar separation at north inside corner between chimney
and west wall of house separation starts at top of wall.
13. Isolated short mortar separations at random locations.
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ELECTRICAL

FINAL

The only difference in the electrical equipment between initial and final
inspections was the right rear burner on the range had been repaired and was
workling properly. All wiring and wiring devices were checked and found to be
operating satisfactorily. Lighting fixture diffusefs were checked for cracks
and no visible cracks were found.

INITIAL

The electrical system consists of a 3~wire overhead service to a 2" pipe’
service pole near the southwest corner of the fireplace. A conduit run extends
from the service pole through the meter socket to a 2 pcle, 3 wire, 60 amp.,
pull fuse service switch. A 2 pole, 30 amp., safety switch with 15 amp., plug
fuse serves the air conditioning compressor located adjacent te the service
pole. A 3-wire non-metallic sheathed cable extends from the service switch to
a Federal Electric Products Company 100 amp., 120/240 volt distribution panel
located in a Kitchen cupboard. The interior wiring is in electric metallic
tubing, metal outlet and junction boxes with tubing joists and box connections
made up with telescoping fittings; connections to the recessed fixtures are
made up with flexible metallic conduit (BX)., Certain circuits as noted on the
drawing are in non-metallic sheathed cable.

The entire interior wiring system was found to be in fairly good condition,
however several junction box covers were missing. The BX connection to the air
conditioning compressor near the service pole and the control wiring to the
inside unit are not in good condition and may f£fail during wet weather.

The compressor unit was not started but the inside air conditioning unit
fan operated properly as did the gas heating unit and forced air fan in the
heater section.

All receptacles and fixtures were chacked and found to be working properly.
All fixtures were in good condition.

The fixtures in rooms 2 and 3 are 32 watt ring type ceiling mounted
fluorescent. Those in rooms 1, 5 and 6 are recessed type with square glass
diffusers ceiling mounted. The bathroom bracket has a curved rectangular glass
shield center supported by a knurled knob on a metal stud,

The front porch fixture is & ceiling mounted square brass finish frame with
rippled glass sides and bottom,

The car port bracket has glass sides and open bottom, The closet, room 10,
has a porcelain ceiling mounted lamp holder.

The garbage dispusal unit operated properly as far as could be determined.
The oven burners operated properly but the right rear burner cn the stove

was burned out,
24 -
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h MECHANICAL

_ FINAL

Q}\; Inspection revealed no leaks in piping and no cracks in the plumbing
77 ! - fixtures,

* INITIAL

h KITCHEN - AREA {2

i. Sink = 2 compartment, ledge type, 21 x 32 built-in, with swing spout mixer

‘ valve - 8" centers. No cracks, no leaks,

v Garbage Disposal - Right hand drain - G.E., in working order.

;< Dishwasher - Frame only - machine has been removed.

- Hot Top (Stove) = &4=burner G.E.

.- Oven - Electric, G.E., with automatic timer.

ol Rough-in for automatic washer. No leaks = vented.

o WATER HEATER - AREA #13

” 30-Gallon Fairway (Montgomery Ward), 30,000 BTU, 25.2 Gal. Rec.
No leaks. Vent pipe disconnected in attic.

’ BATHROOM - AREA #8

’ Lavatory = Built in 18 x 21" with ledge mixer with pop~up waste., No
leaks, no cracks.

M Stool - U/R - One anchor bolt missing; two anchor caps missing. No
leaks, no cracks. :
Tub - Unidentified, Overrim - Fill diverter valve to shower grouting bad

[ at ends in front. WNo cracks or chips; no drip.

. HEATING & AIR CONDITIONING

Furnace - Area ##11 ~ Southwest Mfg. Co. Model 802, 80,000 Btu fnput,
thermostatic control. Rust - heavy = from condensation.

Cooling Coll installed above furnace. A separate fan was installed to
blow into the coil without affecting the furnace. Return air for the air

plenum which the furnace was mounted on. A condensate sump pump was

Lows installed in the R.A. plenum to receive the gravity drainage from the
2 cooling coil and pump the condensate to the outdoors.

=25«
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The Condensate Unit air cooled, Tecumseh 3 HP; twin condenser fan, Unit
located in yard at southwest corner of house. Refrigerant lines go up
and across attic and dewn te coil. No insulation.

Duct Insulation was in fair condition on supply, althcugh nct up to
standard for air conditioning. No insulaticn cn return air piping.

DUCTWORK

A return air plenum for formed by a box stand for the furnace, covering
the entire rcom. The adjoining rooms open directly to this plenum by
way of baseboard grilles, Other return air inlets &are ccnnected by way
of wall stud space - joist boxing in attic and round metal duct frecm
joist box to joist box.

A supply plenum extends from the furnace to a point abecve the ceiling

in the attic. The cooling coil was installed in this plenum, just above
the furnace. The distribution piping was round metal pipe, installed
from the plenum to the outlet locations.

The above system appears to have been installed as an afterthought with
much to be desired in the way of design.

The return air plenum for the air conditioning (by-pass) was constructed

of loose panels of sheetrock which had to be remocved for service of fan,
pump, and A.C. filter.

=26~
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34 Pages - 17 Sheets

MONTHLY SUMMARIES OF INSPECTION FINDINGS
ALL TEST HOUSES

(In chronological order: February - October 1964)

INDEX
Page No.
February -- Test Houses No. 1-4 2&3
March -- Test Houses No. 1-4 4 &5
April  —- Test Houses No. 1-4 6 &7
May —- Test Houses No. 1-4 8&9
June —-- Test Houses No. 1-4 10 & 11
-- Test Houses No. 5-11 12
July ——- Test Houses No. 1-4 13 - 15
—- Test Houses No. 5-11 16 & 17
August -- Test Houses No. 1-4 k 18 - 20
~- Test Houses No. 5-11 21 & 22
September - Test Houses No. 1-4 : 23 - 25
~ Test Houses No. 5-11 26 - 28
October -~ Test Houses No. 1-4 A 29 - 31
—~ Test Houses No. 5-11 32 - 34
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SUMMARY OF INSPECTION FINDINGS - FEBRUARY 1964 - PAGE 1 of 2

Test House No. 1 Test llouse No. 2 Test House No. 3 Test House No. 4
o )
o L]
g Struct. Furn. Struct. Furn. Struct. Furn. Struct. Furn. g
. = . i R - R S .
2 [ I 1 - T e— R 2
3 START OF PROGRAM - . 3
4 4
5 3 )
[+}]
3]
6 =| 6
Y]
7 wnl 7
—
8 8
9 9
10 10
1 1
12 v KV
o -
13 2ls
14 = 14|
G o™
15 15
16 16
17 17
18 18
19 VIRT]
Q
O]
20 =| 20
5
21 w21
(s8]
22 C B 22
23 C 23
24 24
257 %s
el
[
26 ol 26
o -
27 E B I K
~I
28 28
29 *kA LETN *kA *kA 29
#No test Flights thils date. *¥A, Hairlilne cracks In paint ay joints, af wall and
celling Intersectiqns, at doof and winddqw openings) etc. exigt and contfnue to
L_Bxxgnd_sjoradifall, at _all folir test houses. Theré is no. adis to affirm ox deny

sonic booms as a contributing factor.
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Ll SUMMARY OF INSPECTION FINDINGS - FEBRUARY 1964 —~ PAGE 2 of 2

| e Test House No. 1
‘ B. Door and window glass panels BB shot, scored, and stressed per letter
1 2/22/64.
C. Two {2) wall hung 12" mirrors cracked - one in hall, one in SE bed-

L room. These mirrors have fiberboard backs glued on glass, and crack-~
ing occurred during night. May be due to thermal action. Investiga-
e tion in process.

Test House No. 2

B. Door and window glass panels BB shot, scored, and stressed per letter
2/22/64.

C. Wall hung 12" mirror at top of stairs cracked. See Note 2 above.
D. Grade around outside of house showing settlement.
E. Grade at S.E. and N.E. corners continuing settlement.

Test House No. 3

F. BB hole noted in each pane of glass in bottom row of living room
window. Source unknown.

‘: F. BB hole noted in window of south wall, south bedroom. Source unknown.

Test House No. 4
G. Glass diffuser on celling light fixture in bedroom area #4 has 4-1/2"
crack. May be due to heat caused by leaving lights on during day.
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SUMMARY OF INSPECTION FINDINGS - MARCH 1964 - PAGE 1 of 2
Test House No, 1 Test House No. 2 Test House No. 3 Test House No. &4
| o
P Struct. Furn. Struct. Furn, Struct. Furn. Struct. Furn. g
! T, U !
2 D 2
' 3 3
A F B A ]
4 x| 4
5 Q § 5
6 G Sl s
7 T 1K
%3 *g
9 9
10 R T, U 10
1 MEL
12 B 22
13 ¢ 1 KE)
14 14
15 T, U T N 15
16 R Ty 16
17 q o 17
18 I J Q, R, S u e
)| B K Q R, S =fhe
20 R U 5| 20
21 21
22 ' 22
& T
23 L R u 23
24 24
25 c u 25
26 M R g’ 26
27 N Sl 27
28 0 28
28 T, u 29
30 P U 30
31 ¢ 31
% No test |flights these dates. i
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SUMMARY OF INSPECTION FINDINGS - MARCH 1964 - PAGE 2 of 2

Test House No, 1 _
A. Two (2) wall-hung 12" mirrors replaced.

B. Nail heads appearing under paint coat of various gypsum board ceilings.

C. No crack extensions around BB holes in window and patio door.

Test House No. 2
D. General extension of existing interior paint cracks continues.

E. One (1) wall-hung 12" mirror replaced. '

F. Screws holding metal threshold strip at door from kitchen to garage are
coming out and threshold is loose,

G. Cracks around BB hole in glass pane of main garage door have extended
about 1/4'". On March 13 cracks around BB hole in kitchen window
appeared to have increased slightly (about 1/16"),

H. As of March 17 the paint at every wall junction in this house was
cracked, with the following exceptions: (1) NE corner, closet #16;

(2) E and W corners above cabinets in kitchen; (3) Interior corners
of linen closet #5A.

I, Simulated plaster paint coating on ceiling of kitchen continues ex-
tension of hairline cracks and faint discoloration continues.

J. Sound on used TV set downstairs is out.

K. Water 1" to 2" deep standing around front of house., Considerable ex-
tension of cracks and nail heads noted,

L. Sound on TV set downstairs repaired by TV serviceman. Dirty tube
socket found in audio circuit.

M. Extension of hairline ceiling cracks in kitchen continues.
N. Circuit breakers found "OFF" at start of inspection. Cause unknown.
0. Pilot light out on furnace. Cause unknown.

P. Considerable extension of cracks and nail head appearances noted,

Test House No. 3

Q. Minor extension of existing hairline cracks in kitchen, hallway, and
bathroom noted.

R. Several new nail head appearances noted.

S. Paint coat on gypsum board ceiling noted to be peeling in kitchen and
dining area.

Test House No. &
T. New nail head appearances noted.

U. Extension of various hairline cracks in paint coat noted.
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SUMMARY OF INSPECTION FINDINGS - APRIL 1964 - PAGE 1 of 2

]
|
Test House No, 1 Test House No, 2 Test House No. 3 Test House No. &4
o o
81 Struct. Furn. Struct. Furn. Struct. ‘Furn, Struct. Furn. o
A ‘ a
1 A 1
2 B B B B !
3 2l 3
5 c L 0 ®
6 M P, Q N
7 N 7
8 H ; 8
9 =l
10 ;‘j 10
11 11
12 12
13 13
14 14
15 ? s
16 =6
17 R 5;11
18 18
19 19
20 1 20
21 21
22 M -; 22
23 D s =] 23
24 M g 24
25 25
26 E 26
27 vl 27
S|
"za 2l 28
29 J, K G| 29
30 F ~| 30
* No teqt flights this date,
bl SpeciJl N-S test|flights these dates.
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STRUCTURAL RESPONSE TO SONIC BOOMS N APPENDIX A4

SUMMARY OF INSPECTION FINDINGS - APRIL 1964 - PAGE 2 of 2

General
A. New nail head appearances through paint coats on gypsum board walls
and ceilings of all houses continue sporadically.

B. Extensions of existing (and appearance of some new) hairline cracks in
paint coats on gypsum board walls and ceilings of all houses continue
sporadically.

Test House No. 1
C. Some settlement of grade evident around NE corner area.

b, F.A.A. carpenter added wood blocking to frame around glass patio door
to improve strain gage readings on glass panel.

E. Small new crack (13" long) in wall tile above lavatory in bathroom.

F. One new, small crack on south exterior at seam joint of brick and
frame siding below mailbox; another nearby on south exterior just west
of window #2,

Test House No, 2
G. Sound on used TV set downstairs is out again.

H. Kitchen window (top half, lower pane) broken by ADT installation
mechanic. A

I. Hairline crack extension (16" long) in SE corner of tile in upstairs
bath.

J. Slight (1") crack extension from BB hole in kitchen window.

K. Wood block between turnbuckle and glass of garage door fell out.

Test House No. 3
L. At 11:30 A.M,, used TV set shorted out and tripped circuit breaker.

M. Paint coat on gypsum board ceiling in kitchen and dining area con-
tinues to peel.

N. ADT installation made.

Test House No. &
0. Picture on used TV set is on and off.

P. Sewer backing up through drain of utility room.
Q. ADT installation made.
R, Picture out on used TV set.

S. Small (1") crack at edge of window #6 in NE bedroom opposite screw-eye
in frame, Screw-eye installed by ADT mechanic during ADT installation.
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APPENDIX A4

SUMMARY OF INSPECTION FINDINGS - MAY 1964 ~ PAGE 1 of 2

Test House No, 1 Test House No. 2 Test liouse No. 3 Test House Mo, 4 ~
4 43
§ Struct. Furn, Struct, Furn, Struct, Furn, Struct, Furn, §
! A A A A !
2 B B B B 2
3 3
4 4
5 c, 5
6 D 8
7 E (I
8 i,I 9 'f";; 8
9 3 i
10 10
1" K U, 11
12 Cy v 12
%3 L _;,;*13
14 M N ;‘;’ 14
15 Uy '§ 15
16 s
17 17
18 F R 18
19 c W 19
20 7 '2; 20
2§ = 21
22 ol 22
23 - 23
24 24
25 .25
2 0 S 42
27 Pg 27
28 T ; 28
29 p ’ B S 29
30 30
31 3
* No test] flipghts this date, L
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SUMMARY OF INSPECTION FINDINGS ~ MAY 1964 — PAGE 2 of 2

Leneral

A, New nail head appearances through paint coats on gyosum board walls and
ceilings of all houses continue sporadically,

B. Extensions of existing (and appearance of some new) hairline cracks in
paint coats on gypsum board walls and ceilings of all houses continue
sporadically.,

Test House No, 1

C,, Lower left hand pane of east window (window #5) of northeast bedroom
broken from inside between 11:45 A,M, and 12:05 P,M, (lunch period), -

D, Vertical hold on new TV set picture (@ Channel 5) lost at time of boom
from test flight #7, Simple adjustment of vertical hold control restored
normal picture,

E. Cracks around BB hole in west window of living room extending slightlv,

Cp, Broken pane of window #5 replaced,

F. Pilot light on gas furnace out, Cause unknown,

G. Front screen slammed at 1400 hours and part of the east side of front
door frame came loose, Appeared to have been previously forced open
and nailed back,

Test House o, 2

H. Owner of house installed screen on window of downstairs bath, Other
screens to be installed later.

I. Crack from BB hole in kitchen window extended 1/2",

Jo Crack from BB hole in kitchen window extended 1/8",

K, Garage flooded from rain storm of preceding night,

L, Vertical crack from burglar alarm at N wall E of the NW corner of the
house extended 1" into brick above it, Several bricks on SW corner
showing cracks from settling, '

M, Turned on "surmer switch'" of central heating system. Fan runs continu=-
ously,

N, Sound on used TV set downstairs continues to be faulty,

0. Plastic trim on shadowbox mirror in living room is "checking". -

P. Ceneral light rain this date., Water standing along front of house,

Test iouse No. 3

Q. Paint peeling (previously reported) continuing in three areas of living
room ceiling.

R. Used TV set returned from repair shop. See April 5 report,

S. Paint peeling (previously reported) continuing in three areas of dining
area ceiling.

T. Paint peeling (previously reported) continuing on ceiling of kitchen,

Test House No, &

U,, Upper pane of storm window on north window of kitchen found broken this
A.M, Cause attributed to severe rain and wind storm in area during
previous night,

V., Used TV set repaired by service man. See April 5 and 17 report,

Uy, Broken glass of storm window replaced this date.

W, Handle of soap dish above bathtub broken accidentally, (By people, not
booms.,)

APPENDIX A4
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APPENDIX A4

SUMMARY OF INSPECTION FINDINGS - JUNE 1964 - PAGE 1 of 2

Test House No. 1 Test House No. 2 Test House No. 3 Test House No. 4
§ Struct. Furn. Struct. Furn. Struct. Furn. Struct. Furn. %
a . L e e
'| A,B,C A,B,J A,B A,B !
2 T » 2
3 K B § 3
4 <| 4
5 L,M U <l s
6 6
7 R 7
8 Jb N S 8
9 Je °
10 § 10
1" % 1
12 E D giiz
13 ' 13
14 14
15 v 15
16 F Jd B
17 '§ 17
=
18 0 <| e
19 ‘ W 4 RE
20 20
21 21
22 P 22
23 kS
24 c g 24
25 : 25
26 Q 5 26
27 H X 27
28 o 28
29 » 29
30 I 7 30

-10~-




-?

L3

-y

—

STRUCTURAL RESPONSE TO SONIC BOOMS

sy . ] o R

SUMMARY OF INSPECTION FINDINGS - JUNE 1964 - PAGE 2 of 2

A,

B.

General

New nail head appearances through paint coats on the gypsum board walls
and ceilings of all houses continue sporadically.

Extensions of existing (and appearance of some new) hairline cracks in
paint coats on gypsum board walls and ceilings of all houses appear
sporadicaliy.

Test House No. 1

C.
D.

Crack in west side of wood framing of built-in oven.

China hutch doors opened for 1320 flight. Some movement in crystal stems
appears to be a function of the degree of flatness of the base.

House and yard sprayed with chlorodane insect killev.

Exterior - Masonry crack on east side at southeast corner. Crack starts
on level with brick window ledge and extends down 3'".

Exterior - Crack at intersection of wood with top brick trim extended at
corner of front entrance.

Exterior - Outside top framing of patio door developed cracks along east
side and center.

Personnel removed cables from attic. Considerable increase noted in new
nail head appearances on ceilings.

Test House No. 2

2" tile grout crack extension - NE corner of bath No. 5.

1/4" tile grout crack extension - NE corner of bath No. 5.
2" tile grout crack extension - NE corner of bath No. 5.

Tile grout crack extension - NE corner of bath No. 5 24" up from previous
bottom mark and 5" down from previous upper mark.

TV in operation for approximately 35 minutes with continuous statiec.

New audio output tube installed in TV insuring proper operation.

TV in upstairs has defective picture tube. No repairs made.

Mirror at top of stairs replaced with new one. Cracked mirror to be
delivered to PPG.

Two shingles on south slope of roof appear to be damaged by wind.

Point Magoo people to be in and out of house for next several days.
Plywood molding strip below kitchen range is off.

Test House No. 3

R.
S.

Paint peeling on kitchen ceiling near west furring.
TV fails to produce sound. Picture operates okay.

Test House No. 4

s

TV became inoperative at 1330 hours.

TV repaired.

TV picture functions sporadically. Sound is okay.

Upper glass of front entrance storm door broken due to wind slamming
door at 1306 hours.

General Adjustment Bureau representative inspected roof for damage from
previous wind and rain storms.

-11-
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APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (B) - JUNE 1964 - PAGE 1 of 1 -

Test House No.

Test
House
No. 7

Test
House
No. 6

5%

Test
House
No. 8

Struct.

LW, 19th Sy

Ey—

- [Date

N

— Occupied

No. 9.

Test

fest
House
No. 10

Test
House
1No.

11

(Park Pl.

esidences

EREATR AT T

{Norman)

(Norman)

20

21

22

23

24

t A

t A

25

t A

t A

24

25

26

t A

t A, B

26

20st| Wepk

27

27

28

29

30

t A
t A

* Test ﬁ&gse No. 5 nogdiggpect;q_ggfﬁpg_ggye.

Inspectiop Notes:

A. No chapges noted.

28

tA, B

29

30

Hspected.

B. No boom heard.
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STRUCTURAL RESPONSE TQ SONIC BOOMS APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (A) - JULY 1964 -~ PAGE 1 OF 3

! Test House No. 1 Test House No. 2 Test House No. 3 Test House No. 4
|
| .
‘ { § Struct. Furn. Struct. Furn. Struct. Furn. Struct. Furn, §
i A,B A,B,A2 A,B,AD A,B 1
) 2 Al 9| 2
e 3| Al B2 f 3
4 Sl 4
5| Bl -
6 Blb Cc2 .1 s
- 7 c1 7
8 D2 é 8
ol m B3 =l e
10 E2 c3 - B4, Ch A0
1l El . F2 1
12 c2 12
13 D3 13
14 H2 14
15 <1 1s
16 D4 ,E4 = 16
17 F4 hed BY
18 ~ 18
19 E3 19
20 F3 20
21 F1,G1 21
22 12 %22
2 23| Al =12
24 :: 24
25 ¢3 - 25
28 26
. 27 J1 I1 H3 N R
28 :g 28
29 32 13 AR
. >0 (UAST DAY OF | SONTC_ROOMS) &|30
31 K1 J3,K3 3t
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STRUCTURAL RESPONSE TO SONIC BOOMS APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (A) - JULY 1964 - PAGE 2 OF 3

A.

B.

General

Test House No. 1

New nail head appearances through paint ccats on the gypsum board walls
and cellings of all houses continue sporadically.

Extension of existing (and appearance of some new) hairline cracks in
paint coats on gypsum board walls and ceilings of all houses appear
sporadically.

Al
a

Alb.

Bl
a.

Blb.

Cil.
D1.
El.

F1l.
Gl.
Hl.

I1.
J1.

K1.

Test House No. 2

A 2" vertical crack has appeared in the northeast corner of the bathroom
between the tile and bathtub.

A 1/2" crack extension in the tile grout of the northeast corner of the
bathroom.

Pilot light on hot water heater went out yesterday and today.

F.A.A. men cleaned water heater pilot light today. Operation now normal.
Crack has appeared in grout of west end of window No. 7.

Furnace pilot light out.

Picture in room No. 9 found broken on floor. It is believed that the
tape holding the picture came loose during the night and the picture
fell. Tape holding instrument cables to walls also coming jgose.

Exter. - Expansion of vertical wmortar crack in lower east corner of sill
of window No. 8.

A 1/16" extension of BB hole crack in window No. 9.

Crack in grout of east mount of towel bar.

TV antenna broken during previous night.

Exterior extension of mortar crack at upper left corner of window No. 6
of bedroom No. 6. This item is adjacent to a defect noted on the original
inspection.

Broken rung on TV stand. The rung was probably stepped on.

A2,
B2.
c2.
D2.
E2.

F2.

G2.

H2,

I2.
J2.

Water dripping from tank overflow of water closert.

Exterior - A 2" vertical mortar crack at south end of sill on window No. 3.
Refrigerator and TV in upstairs moved to Test House No. 5.

Exterior — A 2" mortar crack at the north end of the sill of window No. 3.
General Note: There are four (4) windows upstairs. There are hairline
wall cracks at 11 of the 16 corners.

The wall hung picture on the east wall just north of the southeast corner
of bedroom No. 3 was found on floor. It is believed that the tape

mounted hanger came loose.

The picture on the west wall of room No. 3 has fallen to the floor due to
tape failure.

Exterior — Caulking is dehydrating rapidly. Numerous checks and seal
separations apparent.

Bathroom No. 17 tile grout chipping.

Exterior - Mortar separation in middle of sill of windoy No. 11.

~14~
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APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (A) ~ JULY 1964 - PAGE 3 OF 3

Test House No. 3

A3.
B3.
C3'
D3.
E3.
F3.
G3.
H3.
13.
J3.

K3.

Plaster is falling off around a nail head found on the original house
inspection on the south wall of bedroom No. 6.

Air conditioning unit quit 8 July. It was put back in operation on

9 July. but quit again at approximately 1200 hours on 9 July.

F.A.A. men repaired air conditioner. Operation is now normai.

F.A.A. men worked on air conditioner.

Condensation from the air conditioning unit has soaked the rug in the
area of the air conditioning unit in the hall and in bedroom No. 7.
F.A.A. men repaired air conditioner at approximately 1100 hours.

One fan motor on air conditioning unit burned out.

F.A.A. men repaired air conditioner between 0930 and 1130 hours.
Operator had to break night latch chain on back door in order to enter
house this A.M. Front door cannot be unlocked from outside.
Horizontal crack along top of tile where wall and tile meet in room
No. 8.

Window trim on west side -of window No. 6 has new crack 1/2" long.

Test House No. 4

A4,
B4,

C4.

D4.

E4.

F4.

Storm door glass replaced in south (front) door. See June 19 report.
Exterior - Mortar crack starts under north jamb of window No. 4 and
extends down three courses of brick.

Exterior - Foundation cracks start at brick sill 5" and 13" north of
north jamb of window No. 9 and extend down.

Exterior - Foundation crack starts at brick sill 7'8" south of north-
west corner and extends down 0'11",

Exterior - Foundation crack starts at brick sill 9'3" south of north-
west corner and extends down 0'6".

Glass removed from storm doors and replaced with screens.

-15-
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SUMMARY OF INSPECTION FINDINGS (B) ~ JULY 1964 -~ PAGE 1 of 2
Test Test Test Test Test Test
Test House No. 5% | House House House House House House
No. 6 No. 7 No. 8 No. 9 No. 10 No, 11
o —————(NLW. 19th S§.)————=] (Park P1.) (Norman) (Norman) o
E Struct. Furn. Occupied Rpsidences == §
|1 [0 : t + P t P '
2 ISR + t t T 3] 2
’ RS t P tp_ oo
= RIS :
6 s
’ t t t t P tP ’
8 + M é 8
0 t G, H 1 + + + 1 e
| a, B + t N + I ]
1| g n
12 A g 12
13 A,B,D 13
'] B, E t H t+J, K A P - t T "
5| g t + t 0 t p te _ gs
16| B c tc tc tA,C |tc, P tc, P =l
17F A + hed R ¥
18] B M 18
19l A, B 19
20 t t B t P t P 20
211 A, B A + A t L + mE
22| A B t ta tp 3 22
230 A + t A t A + ; 23
4] g + R + P Qf24
25| A, 25
26| A, 26
27 + A +p t s, P » 27
28 B + A § 28
291 A, B t A t P ; 29
0| A, B t T tA (LAST DAY OF SONIC BOOMS) 3|30
31| A, F o . N + t 3
* Test Hpuse No. 5 |Inspected daily startiing July 6
+ Days when house was inspectpd.
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STRUCTURAL RESPONSE TO SONIC BOOMS APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (B) - JULY 1964 - PAGE 2 of 2

General
A. New wall cracks have appeared.
B. Extension of existing wall cracks have appeared.
C. Photos of selected house interiors by F.A.A. photographer.

Test House No. 3
D. Window in bedroom No. 12 cracked in lower right corner.*
E. South window in dining room has two cracks in the top pane. It is believed
that these cracks occurred between 7 July 1964 and 9 July 1964 .%%
F. Intermittent circuit in one light of chandelier in parlor.

Test House No. 6
G. Check points set through house show no movement.
H. Crack in south portion of living room ceiling appears to have widened,

Test House No. 7
I. Wallpaper loosening along cracks and bulging from wall in bath and kitchen.
J. A water evaporative cooler runs part of the day. It is believed that this
has some action on the wallpaper near cracks.
K. Paper loosening from wall over tub in bath.

Test House No. 8
L. The 9:00 A.M. boom was clear and distinct with window rattle.

Test House No., 9
M. The 1:00 boom caused heavy window rattle and vibration which was felt in
: bedroom No. 11. .

N. The 11:00 and 11:20 booms were sharp and distinct in bedroom No. 11. The
vibration from the boom appears to cause movement in the cracks and
minute particles of plaster to break off at the edge of the crack.

0. Bedrooms 10 and 11 appear to be the only part of the house where any boom
effect can be noted. During the 11:20 boom vibration was felt and minute
pieces of plaster appeared to be breaking away at the cracks.

Test House No,. 10
P. No boom heard.
Q. Cracks around 220 volt receptacle in dining room caused by workmen in-
stalling receptacle for air conditioner.
R. New cracks noted in dining room. The cracks were probably caused by
change in temperature due to installation of new air conditioner.

Test House No. 11

Sa. Occupants have not heard any booms.

Sb. Occupants have not heard any booms past week.

T. The 9:00 boom was a very low rumble like distant thunder.
*Inspection error. Crack present at initial inspection.
*%Pane removed and submitted to Pittsburgh Plate Glass

Company laboratory for analysis. Cracks due to causes

other than shock loading.
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STRUCTURAL RESPONSE TO SONIC BOOMS

SUMMARY OF INSPECTION FINDINGS (A) - AUGUST 1964 - PAGE 1 OF 3

Test House No. 1 Test House No. 2 Tesﬁ House No. 3 Test House No. 4
§ Struct. Furn. Struct. Furn. Struct. Furn, Struct. Furn. é
a - a
‘| _tA,B +4A,B + A,B,A3 tA,B !
2L+ t t B3 T AG 2
1l +a1 + A2 t + 3
‘] +B1 + B2 t t 4
5 + + B4,C4 D4 ’3‘3 5
=
6 + +C2 -1 °
7 ,‘: 7
8 8
9 9
1o [ vAak il I TR
11 11
2] tci t D2 E2 1 C3,A3 t S | 12
13 = |4,
1 + t + =
14 1_ 1_ + D3 92 14
15 15
16 16
b I t t t 17
18 ' 18
o] _tn1 t t t g1
20 = 120
5
2+ t t A3 t o[
22 22
23 23
24t t t E3,A3 t K4 24
25 tA3 _|tMa,N4,06] L4 s
26]  +E1,F1 + +A3 +P4 5[ 28
27 =12y
5
28| +F1 61 t F2 B o 1%
29 20
< | {1 1 1 | 30
31 t H1 L D t 31
t Days when house Was inspectgd.
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STRUCTURAL RESPONSE TO SONIC BOOMS APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (A) - AUGUST 1964 — PAGE 2 OF 3

General
A, New nail head appearances through paint coats on the gypsum board walls
and ceilings of all houses continue sporadically.
B. Extensions of existing (and appearance of some new) hairline cracks in
paint coats on gypsum board walls and ceilings of all houses appear
sporadically.

Test_House No. 1

Al. Exterior - Mortar separation of brick sill 18" East of West edge of
South window in bedroom No. 9.

Bl. Hole in West wall of living room with concentric crack South of it created
accidentally by F.A.A. personnel.

Cl. Exterior - Mortar separation over West support of decoratlve ledge under
garage w1ndow.

D1. Tile grout crack at South edge of mirror in bathroom.

El. Mortar crack in first course of bricks above patio slab West of patio door.

Fl., Water ran into garage from joint between house slab and garage slab.

Gl. Two sample mirrors were scratched and hung on West wall of living room and
West wall of bedroom No. 9.

Hl. Refrigerator will not run for more than 10 seconds.

Test House No. 2

A2, Horizontal taped seams of junction of dormer ceiling with wall and ceiling
are occurring at innumerable and random locatioms. '

B2. Picture found on floor of bedroom No. 3. Tape mounted hanger failed.

C2. Observation: A total of five(5)new nailhead cracks have been noted in the
past week,

D2. Buzzer on oven timer was going when inspector entered house.

E2, Continuous moderate background static on radio.

F2. Exterior - Mortar separation between first and second bricks from East end
of living room window sill.

Test House No. 3
A3, Air conditioning unit leaking water on rug in hall.
B3. Alr conditioning unit turned off at 0820 hours.
C3. 1Inside screen on kitchen window removed.
D3. Air conditioning unit repaired by F.A.A., Unit now in operation.
E3. Exterior - Mortar separation on both sides of second brick West of East
side of brick sill on window No. 11 in bedroom No. 6.

Test House No. &4

A4, A 6" crack at intersection of tile and wall over sink in bathroom.

B4, Paint checking in bathroom.

C4. Exterior - Nine vertical mortar separations between bricks on sill for
bathroom window.

D4. Exterior - Vertical mortar separation in middle of sill of living room
window.

E4. T.V. picture fades intermittently during warmup. Operation okay after
five to ten minutes.

F4. Crack in upper left corner of lower pane in lower sash of bathroom window.

G4. Vertical crack in concrete above foundation vent and beneath windows of
bedroom No. 6 and kitchen (exterior).

H4. Exterior - Four vertical mortar separations in sill of kitchen window.

I4. Exterior - Horizontal mortar separation beneath East edge of kitchen
window.
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STRUCTURAL RESPONSE TO SONIC BOOMS - APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (A) - AUGUST 1964 - PAGE 3 OF 3

Test House No. 4 (Continued)

J4, Exterior - Numerous hairline cracks in patched areas of foundation along
West wall.

K4. Exterior ~ Glazing on garage window is dried and falling off.

L4. Static on T.V. sound during warmup. Distinct changes in volume after
warmup .

M4. Mortar crack beneath sill of bathroom window extended down through one
brick (Exterior).

N4, Exterior — Mortar crack beneath North side of East window in bedroom
No. 4 extended down through three more brick courses.

04, Exterior - Mortar crack 38" above stemwall 12" West of garage door.

P4. Exterior — Loose mortar on bottom tread of back steps from masonry crack
reported on original inspection.
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STRUCTURAL RESPONSE TQ SONIC BOOMS APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (B) — AUGUST 1964 - PAGE 1 OF 2

Test Test Test Test Test Test
Test House No. 5 House House House House House House
A No. 6 No. 7 No. 8 No. 9 No. 10 No. 11
o —————(N.¥W. 19th StJ) (Park P1.) [{(Norman) (Norman) .
g Struct. Furn. Occupied Residences §
N ‘' + 8 1
2+ 2
3] t B A + + 0 3
4l t A,B,C t + + A 4
5| t p,E,F + + + ¥ 45
: ; ; kD
’ t t N7
8 1 s
9 + 9
. 10 ¥ A + + 10
' t A t t A "
2| tG,H,I,J t P [
' 3] 4 t A t t A t N =11
4| + B ¥ t A B
- 15 15
- 16 16
7] t A,B t t A t 7
18 + + 18
) + A.B t ¥ ]
20 + :i 20
2]t A,B t t t E 2
22 + 22
23 23
4] 4+ A,B t T t 1 24
25 t T t t 28
*®| t+ B, K t t t t | 26
7] + B, L t t t f 27
i t t o
29 + A , _ N PN
~ 30 30
M1 t ABM 3
t Days| when hous¢ was inspefcted.
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STRUCTURAL RESPONSE TO SONIC BOOMS APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (B) - AUGUST 1964 - PAGE 2 OF 2

General
A. New wall cracks have appeared.
B. Extension of existing wall cracks have appeared.

Test House No. 5

C. Wallpaper split horizontally on South wall of closet 14B to join
Southeast corner.

. Plaster chips and dust found beneath ceiling cracks in living room.

Checking in patched area to the right of stairs in foyer.

Window latch on North window of group on West wall in dining room broke.

Paint and plaster peeling off in Northeast corner of dining room.

Faint smell of gas in bedroom No. 12.

Disintegration of plaster in spalled area in bath No. 5 and bath No. 13.

Window shade broken during inspection in closet 15A.

K. Wallpaper hanging loose on South wall of closet 16A.

L. Small particles of paint found on floor under crazed area on ceiling in
bedroom No. 15. ' ’

M. Paint peeling off North wall in dining room.

.

G OEmMmY

Test House No. 6 - No other changes noted.

Test House No. 7 - No changes noted.

Test House No. 8 - No other changes noted.

Test House No. 9
N. Wallpaper badly wrinkled in Northwest corner of foyer.

Test House No. 10 - No other changes noted.

Test House No. 11
0. Water from washer stained rug in living room when hose broke.
P. Window installed in West wall of shop.
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STRUCTURAL RESPONSE TO SONIC BOOMS APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (A) - SEPTEMBER 1964 - PAGE 1 of 3

Test House No. 1 Test House No. 2 Test House No. 3 Test House No. 4
- s "
g Struct. Furn. Struct. Furn. Struct. Furn. Struct. Furn. :“;
1 54,8,41 i 4,3,A2 +83505% +4,8,84 | s '
» 2 ﬁ 2
3+ t t €3 T o
4 21 4
5 o 5
6 6
7] 1Bl t t ’
8+ ’ t t D3 t .
®| +D1,E1,F1 tc2 B2 t TC4 D4 2|
10 +E4,F4 210
1 Bl n
12 ol
13 13
1t t ‘ t t '
15| +81 Gl +D2 E2 + E3 t G4 2} 15
16| + + ' + + 2lie
17 Bl
18 g
19 _ ; 19
20 : 20
21 + + 1_[.‘3 + 21
22} +B1,H1 11 + t ¥ 22
23 |23
24 ¢ J1 +62 F2 +G3 tH4 14 F|
25 5l2s
26 | 26
> 27 27
28| +L1 K1,M1 + H2 + K4, L4 J4 28
29 29
. 30f4 N1,01 12,J2 +M4 N4 30
1+ Days whgn house was inspected.
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STRUCTURAL RESPONSE TO SONIC BOOMS APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (A) - SEPTEMBER 1964 — PAGE 2 of 3

A,

General

New nail head appearances through paint coats on gypsum board walls
and ceilings of all houses continue sporadically.

Extensions of existing (and appearance of some new) hairline cracks

in paint coats on gypsum board walls and ceilings of all houses appear

Dl.’

B.
sporadically.
Test House No. 1
Al.

Bl. Water and sand continue to seep on garage floor from beneath house slab.
Cl. Exterior - Mortar crack underneath west end of garage window sill.

beneath sill of east window of bedroom No. 9.

El. Exterior - Horizontal mortar separation under top brick at upper right
hand corner of garage door.

Fl. Mortar separation at east support for decorative shelf beneath garage
window. -

Gl. TV inspected by TV repairman.* :

Hl. Circuit breaker switch No. 7 on "off" position when house was entered

Il. Electric clock in kitchen stopped.
J1. All wall hung lamps, mirrors, and pictures; and all glassware placed

Kl. All furnishings that were placed in living room have been placed in

Ll. Bathroom sink full of water.
Ml. One hanger clip of wall hung double picture in living room has come

N1l. Double picture removed from wall in living room.
0l. Hanger failed on wall hung picture in bedroom No. 2.

Test House No. 2

Exterior - A 4" horizontal extension of diagonal crack under east
edge of window sill of bedroom No. 2.

Exterior - Horizontal mortar crack has extended the length of one brick

this A .M.

on tables in living room. (See note on Page 25.) .

their original or a similar place.

loose.

A2. Exterior - Average grass height approximately 3'0".
B2. A.D.T. burglar alarm system removed.
C2. Paint flaked off from previously reported horizontal crack ~ possibly

D2. Plastic electric outlet cover plate warped from heat of stove in kitchen.

E2, T.V. repairman inspected T.V.*

F2. All wall hung lamps, mirrors, and pictures; and all glassware placed
on living room floor along west wall. (See note on Page 25.)

G2. Exterior - Grass has been cut.

H2. All furnishings that were placed in living room have been placed in
positions similar to their original.

I2. Exterior - Caulk around windows is dry and cracking.

J2. Exterior - Numerous checks in exterior siding.

Test House No. 3

caused by A.D.T. personnel removing equipment.

A3.
B3.
C3.
D3.
E3.
F3.
G3.

Air conditioning unit turned off at 2:10 P.M. today.

Vertical tile grout crack at south edge of bathtub.

Carpet saturated with water from air conditioning unit condensation.
A.D.T. burglar alarm system removed.

T.V. inspected by T.V. repairman.*

Vertical tile grout crack approximately 16" long west of door of bathrqom.
Exterior — Vertical mortar separation under south end of sill bencath
kitchen window on west wall.
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STRUCTURAL RESPONSE TO SONIC BOOMS APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (A) - SEPTEMBER 1964 - PAGE 3 of 3

Test House No. &

A4. Electric clock in living room stopped. :

B4. Exterior — Mortar separation at south end of garage window sill,

C4. Exterior - Vertical mortar crack thru one brick course underneath
south end of sill of east window in bedroom No. 4.

D4. A.D.T. burglar alarm system removed.

E4. Exterior ~ Weathered chip fell off edge of brick located eight courses
above stem wall and four bricks north of southeast corner of garage.

F4. Exterior — Sheet metal weather cap at southwest corner of garage is
loose.,

G4, T.V. inspected by T.V. repairman.*

H4. Exterior - Horizontal mortar separation extended two bricks at upper
right corner of garage window.

14, All wall hung lamps, mirrors, and pictures; and all glassware placed
in living room. Later returncd to original positions. (See note below.)

J4. Clock in-living room started by moving hands.

K4. Exterior ~ Horizontal mortar separation along top of stem wall starts
at garage door and extends 14" west.

L4, Exterior - Portion of concrete patch along top of stem wall west of
back door to garage has fallen off.

M4, Paint is flaking from bathroom ceiling.

N4. Paint and caulking cracks have become worse during month.

* See separate letter report dated September 23, 1964 on T.V.
inspections.

NOTE: Furnishings in Test Houses No. 1, 2 & 4 had been prematurely
assembled for removal due to misunderstanding of date on
work order.
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STRUCTURAL RESPONSE TO SONIC BOOMS

APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (B) - SEPTEMBER 1964 - PAGE 1 of 3

Test Test Test Test Test Test
Test House No. 5 House House House House House House
No. 6 No. 7 No. 8 No. 9 No. 10 No. 11

9 ——————(N.[W. I9th St.————|(Park P1.)|(Norman) (Norman) o
&
o
s Struct. Furn. Occupied Lesidences — -| /A
'] +A,B i T t !
2| tA,B t tu +HH + 2

=4
3 +$5 + + t+2 a1 3
| 4

4

+I1 t o
5 + s
6 6
7 T + + ?
81 tA,B T AA t t 8
9| tA,B,C t t T N ?

[V
10} +A,B,D,E tBB,CC 2l 10
11 + + 'g 1

o
12 | 12
13 13
141 tr,6 + + + 14
's{ tA,8,1,3| H T 's
16} +A,B TT + +3J t |

T
17 + + + :‘g 17
18 ' ¥ + M RL
19 + + s
20 20
21| +A,B,K 21
221 tA,B + DD + 22
23 + + + + + |2
24| t4A,B,L,M t t tW,X,Y + t ME
2s t + Sl2s

4
26 , + 126
27 27
28 +A,B,N + + EE,FF t + 28
29 t e 29
o THAR t vy tRK t 3

+ Days yhen house [was inspected.

-26~




.éf}‘ . Aa. . . . o

STRUCTURAL RESPONSE TO SONIC BOOMS . APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (B) - SEPTEMBER 1964 -~ PAGE 2 of 3

Test lHouse No. 5
A. New wall cracks have appeared.

» B. Extensions of existing-wall cracks have appeared.
C. Exterior - Blisters in mortar on foundation under parlor window.
3 D. Vertical paper split 10" long north of windows in bedroom No. 14,

E. Exterior - Mortar on foundation continues to disintegrate. Situation
narticularly severe under dining room windows.

. F. Plaster dust on mantle from crack in southeast corner of living room.

G. Pieces of plaster on water closet and floor from crazed area above water

e closet and heater in bath No. 5.

H. T.V. inspected by T.V. repairman. See separate letter report dated
September 23, 1964 on T.V. inspections.

I. Open seam in walipaper of bedroom No. 1l4.

J. Wallpaper crack 4" long north of window in bedroom No. 14.

K. Pieces of plaster on water closet from crazed area above water closet in
bath No. 5.

L. Piece of plaster approximately 6" square fell from wall above water closet
in bath No. 5

M. Small pieces of plaster fell from wall in kitchen.

N. An above average number of 29 cracks and extensions noted.

O. Bulges in plaster of east wall of bath No. 5, east wall of bedroom No. 12,
and south wall of bath No. 13.

P. Window shades are gradually being ripped to shreds in the course of window
inspections.

Q. The occurrence of ceiling cracks has been greater this month.

R. "Blister" or "soft spots" have appeared on the mertar covered foundation
this month.

Test House No. 6
S. Wall crack approximately 4" long above door in dining room.
T. Ceiling crack has extended 12" in dining room.

Test House No. 7
U. Wall crack starts at top of window and rums up to ceiling in bathroom.
V. Wall crack starts at floor and extends up 32" on south wall of dining room.

Test House No. 8
W. Wall crack on north wall of dining room extends from top of door to ceiling.
X. Wall crack on east wall of bedroom No. 7 extends from top of center window
to ceiling.
Y. Wall crack on east wall of bedroom No. 8 extends from top of south window
to ceiling.

Test House No. 9
Z. South wall crack in bedroom No. 11 has extended 10".
AA. Vest wall crack in dining room has extended to ceiling.
BB, East wall crack from window to floor.
CC. West wall crack extends from light switch to wall heater.
BD. Cracked pane in east window on south wall of kitchen.
EE. Horizontal wall crack on north wall of bedroom No. 11 runs from window to
east wall.
FF. Vertical wall crack on west wall extends from top of window to ceiling.
GG. Vertical wall crack on south wall of living room extends from top of door
to ceiling.
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STRUCTURAL RESPONSE T0O SONIC BOOMS APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (B) ~ SEPTEMBER 1964 — PAGE 3 of 3

Test House No. 10
HH. Horizontal south wall crack has extended to meet vertical crack in dining
room.
I¥, Hairline north wall cracks have appeared in patched areas in bathroom.
JJ. East wall crack in bathroom.
KK. Horizontal east wall crack 12" long in bedroom No. 1l4.

Test House No. 11 - No changes noted.
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STRUCTURAL RESPONSE TO SONIC BOOMS APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (A) - OCTOBER 1964 ~ PAGE 1 of 3

Test House No. 1 Test House No. 2 Test House No. 3 Test House No. 4

] L]
B Struct. Furn. Struct. Furn. Struct. Furn. Struct. Furn. -
- Hal &
YiTA,B + A,B,A2 + AR t AR ae ozl
- 2 g 2
) 3 il

1N
4 1 .
5it Al t+ B2 + A3 , t ]
. 6 6
7|+B1,C1 T t B3 + B4,C4 G| 7
8 = 8

5
o1t + + C3,D3 + D& 2| 9
10 10
1 1
1214D1 + t + E4,F4 12
i3 -} s
14|4E1,F1,61 + 3| 1e

>
151+H1,11 t C2 + + H4 s
16 T

[va }
17 "~
18 18
19314 J1 + + F3 E3 t+ I4 19
20 20
21 [+K1 L1 ¥ + G3 + J4 |2
22+ + E2 D2 + + Kb '-Z 22
23 ol 23

[va]
24 24
25 25
26 1 M1 t t i + 26
KA Ky + + o2
28 § 28
29 { + F2 + + L4 5 29
30 &) 30
51 31

END OF PROGRAM
t Days wilen house whas inspectad.
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STRUCTURAL RESPONSE TO SONIC BOOMS ' APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (A) - OCTOBER 1964 - PAGE 2 of 3

General
A. New nail head appearances through paint coats on gypsum board walls and
ceilings of all houses continue sporadically.
B. Extensions of existing (and the appearance of some new) hairline cracks
in paint coats on gypsum board walls and ceilings of all houses appear
sporadically.

Test House No. 1

Al. Inspector started electric clock which was unplugged by unknown party.

Bl. Exterior - A 3" extension of horizontal mortar separation under top
course of bricks adjacent to north end of garage door.

Cl. Exterior - An 8" horizontal offshoot of vertical mortar separation
below sill of north window of bedroom No. 6.

D1. Exterior — A 7" horizontal mortar separation under second course of
bricks from top of wall 4" east of north window of bedroom No. 6.

El. Exterior — A 20" extension of masonry crack 10" below sill of north
window of bedrdom No. 6.

Fl. Exterior — A 10" horizontal mortar separation below sill of east
window of bedroom No. 6.

Gl. Exterior - A diagonal masonry crack below cast window of bedroom No. 6.

Hl. Exterior - Horizontal and vertical mortar separations enclose first and
second bricks south of northwest corner of top course of bricks.

11, Exterior — Extension of diagonal crack at lower left corner of living
room window now terminates on grade.

J1. 1Inspector started electric clock which was not running.

Kl. Exterior - Vertical mortar separation below window of bedroom No. 6.

Ll. Wall mounted telephone removed during inspection.

Ml. Exterior - Vertical mortar separation between first and second bricks
west of southeast corner below window sill level.

Test House No., 2

A2. Extension of existing (and appearance of some new) seam splits at
intersection of walls and ceilings appear sporadically.

B2. Exterior - Horizontal mortar separation along top of stem wall extends
east four bricks from northwest corner.

C2. Door handle assembly on front screen door is loose.

D2. Bolts holding weight of dresser mirror have loosened permitting mirror
to lean away from wall in bedroom No. 18.

E2. Intermittent mortar crack along top of stem wall on west side of
garage.

F2. Shower curtain rod found in bath tub of bath No. 5.

Test House No. 3

A3. Extension of horizontal grout crack on south wall of bath.

.B3. Inspector unable to light pilot on furnace.

C3. 1Inspector found tollet running. Could not correct, so turned off
water to tank.

D3. General expansion of cracks around border of tile wainscot on W wall
of bath just N of door. Entire wailnscot may fall off wall.

E3. Inspector found electric clock stopped. Clock restarted okay.

F3. Exterior — A 7" vertical mortar separation at intersection of north
side of chimney and west wall.

G3. Exterior - Horizontal E-W crack between 1lst and 2nd brick from N end
of S window on E wall has turned the corner and now extends vertically
through the sill.




STRUCTURAL RESPONSE TO SONIC BOOMS

& S e

SUMMARY OF INSPECTION FINDINGS (A) - OCTOBER 1964 ~ PAGE 3 of 3

Test House No. 4

A4,
B4,

F4.

G4.
H4,

14,

Jb.
K4,

L4.

Vertical hold on TV set will not control picture flopover.
Exterior - Vertical mortar separation east of the ninth brick east of
the northwest corner in .the soldier course at top of wall.
Exterior - Vertical hairline crack in concrete stem wall approximately

.18" west of window of bedroom No. 6.

bedroom No. 4. Crack terminates at stem wall.

Exterior - Two vertical mortar separations, one horizontal mortar
separation, and one diagonal mortar separation noted.

A forced entry through the rear door of garage has occurred since last
inspection.

Rear door to garage has not been repaired.

Exterior - New mortar separation at upper left corner of rear garage
door extends up through soldier course.

Exterior - Vertical mortar separation four courses above stem wall at
left edge of northwest corner brick on north wall,

Rear door to garage has been repaired.

Vertical mortar separation on west side of brick at upper right corner
of kitchen window.

TV picture fades in and out,
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STRUCTURAL RESPONSE TO SONIC BOOMS APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (B) - OCTOBER 1964 ~ PAGE 1 of 3

Test Test Test Test Test Test
Test House No. 5 House House House House House House
No. 6 No.. 7. No. 8 No. 9 No. 10 No, 11
g ~~————N.W. 19th StlJy—— - (Park P1.X (Norman) (Norman) | §
8 Struct. Furn. [~————1+——-—— l0ccupied Rpsidences L A
1| +as,cs tA6,B6 |t | tA9,B9 NE
2 + | +A10 a1l 9| 2
3 + ,5 3
4 ol 4
5| +A5,B5,D5 +A8 + +B10 +B11 5
6 +C6 t + 6
7| tA5,B5,E5 t t t tc10 tB11 E‘; 7
8 + + B8,C8,D8 | TC9 i 8
o| +AS,B5,F5 D10 tp11 8| o
10 10
11 11
12| 15282765 12
13 tC6 t + tD9 tE10 13
14| +a5,B5 +D6 tA7,B7,C7 [TE8,F8 | tha’ho’  |TFI0 tp1l 3|
S| tA5,B5 TE6,F6 tp7,E7  |fG8,H8 U fc11 z 1s
16 1610 D11 3|16
17 17
i8 18
191 tAS5,B5,H5 t tH10 tE1l 19
20 1G6 t t 1+ tF10 t 20
21| tA5,BS tH6 t t ?L 21
22| tAS5,BS ¥ t +18,J8,K8 | 119 Blaz
23 110 b1
24 24
25 ' 25
26| tA5,B5,15 t t tilo |t 26
27| tAS5,B5 116,66,J6 | T t 27
28 K6 |t T@s R tklo |t 3| 28
25| £13'k3’ t W | e e
30 L L § 30
31 + 3
END OF |[PROGRAM
t Days wheph house wag 1nspectedL o
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STRUCTURAL RESPONSE TO SONIC BOOMS APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (B) - OCTOBER 1964 - PAGE 2 of 3

Test House No, 5

AS5.
B5.
CS.
D5.
E5.

ne
£ e

G5.

us.
15.
J5.
K5.

Test House No. 6

New wall cracks have appeared.
Extension of existing wall cracks have appeared.

A 4" split in wallpaper on west wall of bedroom No, 1l4.
Intermittent paper split on north wall of bedroom No. 14.
General opening of previously patched cracks on ceiling of staircase.
General openlng of pre‘."""ﬂ“’ natrhed cracks on ceiling and east wall
of hall.
Additional plaster has fallen from cracked area behind heater of
bath No. 5.
Wall is crazing on both sides of door on north wall of kitchen.
Horizontal crack in tile of bath No. 13.
Additional plaster has fallen from previously reported areas.
Refrigerator not working.

Ab.
B6.
Cé6.
D6.
E6.
F6.
G6.
Hé6,
I6.
Jé6.
K6.

Test House No. 7

North and east wall crack noted in kitchen.
West wall crack noted in dining room.

North wall crack in dining room noted.
South, east, and west wall cracks noted in bedroom No. 7.
Ceiling crack extension in dining room.
North and west wall cracks in kitchen.
South wallcrack in bedroom No. 7.

South wall crack in bedroom No. 8.

North wall crack in kitchen.

East wall crack in living room.

North and east wall cracks in living room.

A7.

B7.
c7.
D7.
E7.
F7.

Test House No. 8

Cracks noted on north wall of living room and on south wall of dining
room.

South wall crack noted in bedroom No. 6.

Ceiling and west wall cracks noted in breakfast room.

South wall crack noted in dining room and ceiling crack in bath,

East wall and ceiling cracks noted in bedroom No. 3.

North and south wall cracks noted in bedroom No, 6,

A8.
BS.
c8.
D8.
ES8.
F8.
G8.
Hs.
18.
J8.
K8.
L8.

West wall crack noted in bedroom No. 8.

South wall crack noted in living room.

South wall crack noted in bedroom No. 7.

East wall crack noted in bedroom No. 8,

Ceiling and west wall cracks noted in the hall.

Ceiling and north wall cracks noted in bedroom No. 8.

Two north wall cracks noted in living room.

Two south wall and one north wall crack noted in bedroom No. 7.
North wall crack noted in bedroom No. 8.

East wall crack noted in bedroom No. 7.

Cracks noted on east wall of living room and hall,

East wall crack noted in kitchen and west wall crack in hall,
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APPENDIX A4

SUMMARY OF INSPECTION FINDINGS (B) — OCTOBER 1964 - PAGE

3 of 3

Test House No. 9
A9. East wall crack noted in dining room.
B9. East and south wall cracks noted in bedroom No. 11.
C9. West and north wall cracks noted in bedroom No. 11.
D9. Crack noted in south wall of dining room,
E9. East and west wall cracks noted in dining room.
F9. East and south wall cracks noted in kitchen,
G9. Ceiling crack noted in bath No. 14 and west wall crack in
H9. East and south wall cracks in bedroom No. 11.
19. South and west wall cracks noted in bedroom No. 1l.

Test House No. 10
Al0. Thirteen wall cracks noted.
B10. Eleven wall cracks noted.
C10. Ten wall cracks and two ceiling cracks noted.
D10. Seven wall cracks noted and three ceiling cracks.
E10. Three wall and two ceiling cracks noted.
F10. Four wall cracks noted and one ceiling crack.
G10. Eight wall cracks noted and one ceiling crack.
H10. Four wall cracks and five ceiling cracks noted.
110. Five wall cracks noted.
J10. One wall crack noted.
K10. Four wall cracks noted.

Test House No. 1l1.
All. Five wall cracks noted.
Bll. Four wall cracks noted.
Cll. Two wall cracks noted.
D11l. One wall crack noted.
Ell. Three wall cracks noted.

staircase.
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STRUCTURAL RESPONSE TO SONIC BOOMS : APPENDIX B4

INTRODUCTION

The original First National Building was constructed in 1931-32 consisting of a
32~-story tower fronting west on Robinson Avenue, plus two 13~story wings. Total
height of the tower is about 407 feet excluding beacon tower. At the rear (east) of
the tower are the two 13-story wings joined by a 4-story section. Most of the orig- -
inal 31st floor of the tower has been considerably altered (including windows) and
is operated by a separate corporation known as the Beacon Club.

In 1957-58, a l4-story office building fronting north on Park Avenue was con-~
structed across the east ends of the two wings, and connects to a 13-story parking
garage built in 1956 which extends south from the office building to Main Street.
Due in part to the fact that no window glass damage was claimed for either of these
newer structures, the office building addition and the parking garage have been
omitted in this investigation. It may be significant that no window glass damage
has been claimed for the office building addition, but the study and analysis in-
volved were considered to be beyond the scope of this investigation.

A map showing the street location and orientation of the First National Build-
ing (FNB), plus a photograph of the west elevation, are included on pages 3 and 4.

General directions and areas for this investigation, as defined in engineers'
directive, were as follows:

1) Make an inventory and detailed inspection of all windows in First National
Building to determine location, condition, and construction details, particularly
with respect to glass manufacturer's recommendations and published data.

*2) Measure overpressures produced from sonic booms at various levels and
sides of the building.

*3) In addition, it was subsequently considered necessary to develop and
furnish a portable instrument system to precisely measure and record selected
window glass deflections and frequencies.

*(Note: Exc:rpt; included herein relate only to the latter two areas of investi-
gation.

-2-
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STREET LOCATION & ORIENTATION OF FIRST NATIONAL BUILDING
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STRUCTURAL RESPONSE TQO SONIC BOOMS APPENDIX B4

OVERPRESSURE MEASUREMENTS

Prior to starting this investigation, and in connection with the general
studies of overpressure distribution within the program test area, overpressure
measurements had been taken on Sunday, May 31, at street level on all four sides
of the block of which the First National Building occupies the northwest quarter.
The location of the building with respect to the streets bounding this block is
shown on preceding page 3.

In the effort to determine, if possible, the general level and nature of over-
pressures which had occurred, and were occurring, at various levels and sides of
the building, a series of overpressure measurements were made each day during the
period of June 13-19, 1964 and on July 11, 1964. Accessibility to some desired
locations was limited due, in some cases, to building configuration, and in others
to tenant occupancy of office space adjoining. However; overpressure readings at
four sides or corners of the building were obtained at the 32nd¥* 29th, and 27th
floor levels. Since it was considered desirable to be able to estimate maximum
overpressures which may have occurred at any time, at any point, at the building,
microphone locations were selected when feasible at points where "focusing" should
occur, such as the extreme corner of building insets. *(South side not accessible)

Also, overpressure readings were obtained at the 14th floor (west wall) and
at the four corners of the 13th floor roof and at the bottom (5th floor level) of
the interior court. On June 14, in an effort to obtain an indication of the over-
pressure relation between top and bottom of the building, simultaneous readings
were obtained at street level and at the 32nd floor level.

All overpressure measurements obtained at various locations on and around
the building have been tabulated by date and flight number (pages 6, 7 & 8) and
are correlated to comparable overpressure measurements (and the average) recorded
at Test Houses No. 1, 3 and 4 to determine what relationship, if any, existed
between overpressures produced in the FNB area and overpressures produced at the

test houses.



STRUCTURAL RESPONSE TO SONIC BOOMS APPENDIX B4

OVERPRESSURE MEASUREMENTS AT FIRST NATIONAL BUILDING
COMPARED TO O.P. MEASUREMENTS AT TEST HOUSES 1 of 3
o< Test Test Test AVG,
a8 House | House | House [of
A~ Flight No. #1 #3 #4 1,3,84! FNB Milc. Location @ FNB
6/13 1 _ 1,57 ] 1.39.| 1.10 } 1.35 | .35 {Bottom pf intekior court M|
2 (F-106) x | 11] 236 | - ] Laef v w8
3 1.87| 1.23| 1.19 [ 1.43 | 28] " v @ " 5
4 1.84 1.65 1.52 1_67” .31 " " " " ot
5 1.45| 1.69 | 1.15 | 1.43 FEI K " R " a
- Ao
6 1,82 1.34 1.17 1.44 .31 " " " " =
6/14 1 1.24 | 1.76 | 1.14 | 1.38 | 1.27 |32nd Floor - West side
2 1.31 1.50 .90 1.24 1.46 » " ! " @
3 1.22( 1.63 | 2.67 | 1.84 x " ' - Nbrth side =
4 1,51 2.16 | 2,02 1.90 1.44 " e be " 5
5 1.16 1.76 1.14 1.35 42 " " ~ Ehst side o
6 1.92] 1,13 3.05 | 2.03 ASE M o o " a
L
7 .92 2.16 1.60 1.56 .50 " " - Nprth side =
8 1.22 2.24 2,15 1,87 .55 " " - "
6/14 1 Same |as 1.38 1.35 |Street {level ~|West slde
2 abov pAREEA RS 3 " ' e
3 )4 1.84 | .82 " " e
4 / 1.90 [ 1.00|] " " " I
5 / 1.35 .55 |Street llevel -|East side o
6 /7 2.03 .47 " 1 1] " 1) ;‘
7 / 1.56 .55 " 1" ”" \J ;__
8 1-87 '40 ” " " U
6/14 1 Same las 1.38 1.18 [Street |level - North $ide
2 abovel / 1.24 831 " " " " -
3 // 1.84 .98 " " " " -g
4 / 1.90 .91 " " " " =
5 d 1.35 | 1.74 |Street [level -| South bide =
6 / - - 772_:03 1.40 " ” ” ” .g
7 / .} 1.56 ( ?;,i) " " ot _':j:_
8 / | 1.87 | 130} " RS IR BN
B x = Equipment malfun Eion B - B )
Q- Copy of 0.P. tape indluded herein. | | N
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STRUCTURAL RESPONSE TO SONIC BOOMS

APPENDIX B4

OVERPRESSURE MEASUREMENTS AT FIRST NATIONAL BUILDING
COMPARED TO O.P. MEASUREMENTS AT TEST HOUSES 2 of 3
o Test Test Test AVG,
fs? :g House | House |[House |of Mik. Location @ ENB
- a ~| Flight No. #1 #3 #4 1,3,64 ] FNB (Mobile{Unit B)
6/18 1 1.43 ? 2.04 - .90 | 29th Floor - HE Corndr Inse
. 2 1.34 1.53 1.51 1.46 .87 " " ' " " j"
3 1.32 | 1.81 } 1.35 | 1.49 1.36 | " " - JW Corngr Insej
' 4 1.32 | 2.38 | 1.20 | 1.63 | (2.53) " L "
[ ————
5 1.23 1.64 1.44 1.44 1.59 " " ! " "
6 .95 1.98 .81 1,25 1,45 " " ' " "
7 91 1 1,31 .1 2,06 | 1.43 6] " " - NE Corneér Inse
8 1.17 1.29 1.92 1.46 1.04 " " ! " "
6/16 1 1.49 2.21 1 1.69 1.80 1.86 | 29th Floor - $W Corndar Inset]
2 1.46 1.49 2.22 1.72 1.84 ' " ! " "
3 1.71 1.53 1.41 1.55 1.02 " " ! " "
4 1.30 1.13 1.21 1.21 2,22 " " ' " "
! 5 1.47 i.57 2.59 1.88 .97 " " - $E Corndr Insef
6 1.42 1.55 1.58 1.52 1.09 " " g " "
6/17 1 1.18 2.04 | 1.13 1.45 1.51 [ 27th Floor - $E Corngr Insef
2 1.69 1.20 .95 1.28 .68 " ' ! " "
3 _1.07 1,72 ] 1.40 1.40 1.22 " " ! " M
4 1.30 1.44 .69 1.14 1,12 " " i " "
5 1301 2,671 .89 {162 |@G.oDl " " &y corndr Insed
6 .93 .92 1.45 1.10 1.31 " " ! " "
7 1,81 2.80 1.23 1.95 1.55 " " ! " "
8 1.09 1.81 .86 1.25 1.49 " " ! " "
6/18 1 1.20 § 1.13{ 2.56 { 1.63 .77 {27th Floor - KE Corndr Inset
2 1.39 1.17 1.28 1.28 28 " " N " "
3 1.25 1.15 1.04 1.15 1.05 " " ! " "
4 1.15 1.69 2.68 1.84 1.05 " " ! " "
5 1.01 1.65 .60 1.09 1,84 | 27th Floor -~ §W Corner Inset]
" 6 1,18 | 3.38 | 1,01 | 1,86 1,500 " 1" ! " "
7 1.65 1.82 1.11 1.53 1,12 " " ' " "
8 1.18 .93 .78 .96 1.66 ! " ' " "
6/19 1 1.29 1.26 1.19 1.25 .32% .78 13th Floor Rogf~NE
2 1.35 2.08 1.75 1.73 354 .76 " " " "
. 3 1.58 | 1.54 | 1.28 | 1.47 x x " vl lsw
4 97| 1.86 | 2.30 | 1.71 | 324 x " e
5 | 1.18 | 1.60 | 1.91 | 1.56 374 .96 | " R
6 1.31 ] 1.58 | 2,05 | 1.65 254 27 | R
7 1,72 2.49 3.16 2.46 .25% .52 " " "| -SE
" 8 1.36 1.64 2.25 1.75 .26% .81 " " " "
*One_mic, fixed at center of catwalk dver intterior court
X = Equipment malfunctibn. ={Copy og O.P.JJage iqﬁchuded herein.
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STRUCTURAL RESPONSE TO SONIC BOOMS APPENDIX B4
OVERPRESSURE MEASUREMENTS AT FIRST NATIONAL BUILDING
COMPARED TO O.P. MEASUREMENTS AT TEST HOUSES 3 of 3

Date
1964

Test Test Test AVG.
House | House |{House |[of

Flight No. ‘1’/‘1“: 1#3 | #4 11,3,84 ] FNB | Mip

o))
[~
[
el

1 1.46 0 1.67 1 1.96 | 1.70

. 1.27 1 1.90 .81 | 1.33

1.56 | 1.93 | .74 | 1.41 |

1.73 1 1.26 | 1.86 | 1.62.

2.06 | 2.27 | .60 | 1.64

_1.51 0 2.0 | .49 | 1.34

Window| deflec
/| @ 26th| Floer,

. Locat io;gl@r_lr‘_NB

.P. not measured

2,19 | 1.49 ; 1.68 1 .1.79_

00 IS IOy B (o N

1.21 3 1,64 1 2,95 1.1.93 | _.°© PR

1

Eiong mgasured
Flgs .. 4 :BV —

24 1.81 | 1.42 | 1.75 } 1.11% "

1.58 | .70 | .49 1 _.79,2: ~1.94 i 14th Floor - West Wall

1

2 —_——

3 .86 | .85 | .61 | 1,11 | 1,264 " | AL RS
4 .93 | .81 .17 .64 N L " " £
5 1.41 | 1,68 | 1.70 1,60 | 1.18% N " " 3
6 1.36.] 1.31 | 1.16 | 1,28 | (1,338 " " wooo =
1 1.81 1 2.03 | 1,65 | 1.83 | (1.28%) » | v vl 2]
8 " " n

1.61 ] 1.98 | 1.10 | 1.50 | .85% "

*Yindow defle¢tions measured simulthneously

with

**Following O.P. measurements takenlby Mobile Uniti C on ,b,h,ock arpbund Fi

ES t

National Building bpfore start of|this iyvestigdtion.

5/3

_1.34 | 1,55 | 1.13 | 1.34 | - |Operation mall
n

unction
n

1.09} 1.20 | 1.63 | 1.31 | -
1.43 1 1.81 | 1.39 | 1.54 | **.86 | Street

level

N)-Park Ave,

1.09 | 2.24 | 1.16 | 1.50 | **.67 "

1.53 1.24 | 2.09 | 1.62 | **,71 "

(E) ~-Broddway

S)-Main St.

1.16 | 1.72 | _ .61 | 1.16 | **.63 "

NON (L (s o [N =

1.46 | 1.37 | .75 [ 1.19 [**1.15( " | "

(W) -Robilnson
'W)-Robinson

| R _ .
T e —
n . , _
_ * T = bovy ot|0rr: thpe tnctuiod ndretr.
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STRUCTURAL RESPONSE TO SONIC BOOMS APPENDIX B4

OVERPRESSURE MEASUREMENTS (Concluded)

However, note that microphone locations at FNB in every case are dissimilar to
the regular microphone ground installations at the test houses.

The maximum overpressure recorded at FNB during this study was 3.02 PSF in the
extreme corner of the building inset at the southwest corner of the building at the
27th floor level on June 17 (Flight 5). Copies of this overpressure recording,
along with other recordings of maximum measurements at other‘significant FNB loca-
tions, are included herein on pages 10, 11 and 12. Note the considerable variance
in the nature of these recordings.

Other recordings showing wave forms (or “signatures'") on the west wall of the
building at the 14th floor level are included with the discussion on deflection
measurements of windows,

All of the test flights flown during this study were flown along the standard
flight path using the F-101 airplane except Flight 2 on June 13 which utilized the
F-106 airplane.

In connection with the very low overpressure values (.19-.35 ?SF) measured at
the bottom of the interior court of the building, it should be noted that the
orientation of the building with respect to the flight path may be significant.

In connection with the simultaneous overpressure readings taken June l4th at
street level and the 32nd floor level of the building, no significant difference
in the general level of overpressures due to elevation differences is noted. How-
ever, it is noted that significantly greater values were recorded at street level
in the alley on the south side of the building, but the nature of the wave form

recorded (page 10) requires special study and analysis.
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]

DEFLECTION MEASUREMENTS OF WINDOWS

On July 11, 1964, window deflections were measured simultaneously with over-
pressure for two windows of Room 1420 of the First National Building. This test was
a continuation of an earlier test in which window vibration was measured but over—
pressure was not.

The windows both faced west, are located near the center of the west elevation
(see page 4), and in each case are lower panes in double-hung metal sashes. One
* window, designated as #1414, had a small crack across one lower corner, but was
structurally sound in all other respects.

The instrumentation system for the measurement of dynamic deflection of the
windows is shown as Figure 1 on following page, and was the same as for the first
series of tests; a small high frequency differential transformer coupled to a
_Sanborn recorder. Calibrate deflection for this test measured 24 mm, producing a
displacement formula of y = .00278 inch/mm of recorder deflection. Examples of
deflection recordings are included herein as pages 18, 19 and 20.

The Sanborn 7 DCDT-050 differential transformer is powered by a 6-volt dry cell
and contains an internal oscillator-modulator as well as a demodulator. The output
of this instrument is dc veltage proportional to the motion of the small rod inside

the cylinder. The scale of this instrument is 30 volts/inch with a maximum linear
range of + .050 in. The frequency response extends to beyond 300 cps. The dif-
ferential transformer was mounted on an aluminum boom which in turn was mounted upon
a heavy elevator tripod, permitting adjustments to be made easily.

The Sanborn recorder has a heated stylus and a high gain preamplifier. The
frequency response depends upon the deflection of the stylus, but is flat to around

90 cps which is quite adequate since the window frequcncies are around 20 cps.

-13-
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Figure 1. Instrumentation Systenm
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The natural frequencies of both windows were measured by striking the window
and then recording the resulting vibration. The natural pericds and frequencies of

vibration are as follows:

Window Peried Natural Frequency
1414 (Small crack) .05 Sec. 20 cps
1415 .05 Sec. 20 cps

Dimensions of the glass are as shown in Figure 2 on page 14,

The deflections pf the two different windows were measured with the microphone
placed outside the third window (#1416) in Room 1420 to obtain overpressure.
(Note: All windows remained closed during the test.) The distance from the micro-
phone to the other windows was approximately 15 feet.

Following is a compilation of the deflections and accompanying stresses related
to overpressure values. No data was recorded for Flight 1 due to equipment malfunc-
tion. The overpressure values are peak pressures scaled from the recordings and are

intended only for a gross comparison,

Deflection Displacement Peak Stress Overpressure
Flight Window mm Inches psi PSF
1 1414% Equipment malfunction - 1.94
-2 o lslax 4.5 025 154 1.11
3 1415 7.0 .0194 239 1.26
4 1415 4.0 0111 137 .64
5 1415 8.0 .0222 272 1.18
6 1415 10.0 .0278 342 1.33
115 7.0_ _ _ _ _ _.019% _ _ _ _ _ 239 _ _ 1.28 _ _
8 1414% 3.0 .0084 103 .85

*Cracked
The stresses calculated near the center of the window are quite small and are
low in comparison to the normal working stress of this type of glass. The highest
stress calculated was 342 psi for Flight 6, with an overpressure of 1.33 PSF. The
breaking stress of this type of glass could be taken as around 6,000 psi, indicating

a considerable factor of safety for this level of overpressure.
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Figure 3, below, is a plot of displacement and overpressure for Flights 3
Athrough 7 on window #1415. As may be seen, there is a reasonably close correlation
between overpressure and displacement. For example, consider Flights 3 and 7. 1In
Flight 3 the displacement was .0194 inch, corresponding to an overpressure of 1.26
PSF. 1In Flight 7 the deflection was .0194 inch, corresponding to an overpressure
of 1.28 PSF. However, in Flight 6, with an overpressure of 1.33 PSF, deflection
was ,0278. Overpressure recordings for Flight 6 and Flight 7 are herein included
as pages 21 and 22 for comparison of these two wave shapes.

Since this analysis is based upon the measurement of the peak overpressures,
it i1s possible that a closer correlation could be obtained if the over-all area of

the wave, or the shape of the wave, was used instead of the peak pressure.

Pigure 3. Window #1415 Displacemant vs Overpressure
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It may be of interest to note that the window deflections produced by rapping
on the pane for the purposes of determining natural frequency in most cases equalled
or exceeded the deflection produced by the overpressures occurring during the test.
Note thatbthe deflection produced by rapping on window #1415 (page 18) amounts to
12 millimeters while the deflection produced from the 1.33 PSF overpressure (Flight
6 - page 20) amounted to 10 millimeters for same instrument settings.

Under certain conditions, greater window glass displacements than those re-
corded could possibly occur. If the time duration of the boom is equal to an inte-
ger multiple of the natural period of the window structure, a displacement amplifi-
cation could result. Thus, under unusual conditions, the amplitudes could be
roughly double those recorded here. In the case of window #1415, if the boom dura-
tion (N wave total length) was exactly .05 (probably impossible), .10, .15, .20, or.
.25 seconds, greater deflections could occur. (Note: Also, the direction of maxi-
munm deflection, i.e. in or out, could vary.)

The shape of the "N'" wave is important, and the preceding statement is based
upon the assumption of the worst possible conditions.

Considering a doubled amplitude response, these windows still would be sub-
jected to less than thevnomina; working stress.

When a sonic boom impinges upon a complex of buildings, the resulting pressure
wave will be considerably distorted due to the interaction of multiple reflections.
Generally the duration of the wave will be longer and often the sharp rise period
is rounded off; the character of the wave will bear little or no resemblance to the
usual "N" wave as measured in a free field.

It would be impossible to predict accurately what overpressures might result at
ground level in an area with many large buildings, without a careful geometri
analysis. The prediction of window stresses would be similarly difficult without
considering the orientation of the adjoining structures. However, it is generally
possible to predict instances in which pressure amplification can occur and to

predict roughly the nominal resultant pressures.
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APPENDIX C1

_WEEKLY SUMMARY OF FREE GROUND OVERPRESSURES

Oklahoma City -~ 1964 1 of 26

Date | Flight Alt, | Mach :
1964 | Number | Afircraft{ Course €1000") No. | TH #1 |TH 43 (TH #4 Remarks
2/32//s 0L | ps5/° | 36 | /5 27| — | — | = No Lecord
2/4 \//p 27 276 — — -
95 | /5 37 Q9L P 1234

Z/4 36 A57 | — 1239

275 37 277 1283 10432
e | e EA 267 /06 /28

%7 3¢ L4177 287 1282

3/ 4 LO3 p 74 (069

#a 37 225 083 10722
27 Yo z7 /20 098 lo77

2/ 37 .85 /03 077

EZ 386 257 083 lpsb

3 38 287 \pn#2 1p53

54 38 2.73 \p78 056
z/8 s EA 2P4 | f02 |L2Z

2/ L /7 267 108/

377 293 \pge \ps0

2 297 \p8¢ 1047

5//9 862 /43 |ns7

‘20 F6 loo 1259 |o.s4
2/ |//z2/ 775 279 \H67 | —

&7z 38 P \pe2 |44

3/23 374 /6 oG8 1972

L0 38 2 EF 257 1079

S/25 | 78 | LEA 074 056

‘fre Fl0L | g5/ 3B 1 L5 1888 \psd \psA
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APPENDIX (1

WEEKLY SUMMARY OF FREE GROUND OVERPRESSURES

2 of 26

Oklahoma City - 1964
Date | Flight Alt. | Mach
1964 | Number | Aircraft| Course (1000') No. TH #1 |TH #3 |TH #4 Rewarks
Zro | Jiz7 L od | Js/° 28 | 45 \foo 267 | —= Mo Zecord
Z/28 35 090 048 o045
3% 22 £07 V446 10.73 | .
4/20 3E |25 403 B
£/3¢ 072 _\|z27 182
46/32 122 1/ e/
7oz 2.92 s/ 093
554 Lol £33 O
2y | /35 (09 1067 |24/
Z/2¢ — |p98 \ns/
3/37 0-56 \Lod 059
4/25 /5 \rs) (430 052
S/59 L8 179 L5 O
FL) zZ a8/ \1/7 245
7%/ 30 209 14/5 /0
B/az 20 |48 lpse \fs2 | —
2z | /47 32 /5 V08 \a5/ \nd¥
L legz lpsz \osz
I/ L5 268 |15/ lo#?
£/ 45 14D 220 .79
273 |27 081 \pss | —
2745 7z 102 \nf7 { —
B4 Z0 (77 o7z | 272
Lisp LOZ \pg7 Vo6
S5/ 5/ \re9 | r8/
b/57 EZ L3 | 2.28 (050
7/55 32 L/ rzz2 (/2
G/ L2L \p72 \ [ 78
P2 AV 7N 096 |48 057
sk — L2209
357 £07 \p 8% \p75
458 VE R Y 2V ¥/4
YLy 4 13/ | -~ LZE
/g0 £22 | — L EE
7/ 103 082 \0sZ
5/62 87 |0.83 |0#£7
5 |/ /63 , (23 /35 £ #7
2l Vs Vst o/
s 3z (73 _ 12 048
VA A .35 B oA \p 55
5/e7 3z | | lags 052 620
/68 I I - 258 _|ae7 044
A .| 75 gz |~ /45
z/ 70 72 | | \str¢4 090 |05#
5/7/ zZ 1424 0892 o256
/07 ‘ 322 126 086 {p.53
5/73 5/ |zo# |n/3_ 252 ]
L/ 7 L2 \p3/ 088
7/75 oy \r#3 logz 078
B/7¢ A-r04 | ps/° 3/ | 25 |\1e7 03 068
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WEEKLY SUMMARY OF FREE GROUND OVERPRESSURES

‘3 of 26

Oklahoma City - 1964
Date | Flight Alt, | Mach
1964 | Number | Alrcraft| Course (1600') No. TH #1 |TH #3 {TH #4 Remarks
47 7/77 £S04 05/° 175 |\ £8 \zz5 165 \os4
/78 3z L3/ _lp92 092
3 7g 2/ 72 s 44 \pgd
o 22 LEO0 W23/ 424/
55/ £28 187 1078
tfpz - £33 ezl 28/
7/432 32 075 Q76 \ps6Z
2 3/ 097 |0 4 (232
208 /25 35 L32 |098 297
A 35 | £5 yp7 (2323 |//2
7 32 | /8 |/88 p7¢ 278
Liep / L322 2/ \p72
5 178 10/ .32
o 2725 1495 |ped
7/ - 12/ 1423 |59
&7z 25/ ° =2 180 \tos \n72
22 |//93 23/° 75 LB _|L7E__|242
Z/74 25 L0 1424 \pd2
/05 32 L03  \ngl D42
2/5¢ 32 48 1125 037
/57 3/ LR 438 g5
) 3/ 265 090 \pzp
279 72 122 046 0s6
G0 | Voo 7R VETARVYZ
Zes 400 /.99 r/d
% o2 LI7 Qg0 lpds
w3 282 L7 027
5/ /o8 2¢7 1125 2.3/
s EA 173 |05 10/9
22 z23/° 35 o7 229 |pse |
26y | Yo7 257° 32 — oo lpw o Pecorel
2708 : L26 (//9 lpg/ '
09 LZ28 L/8 1o/
Yo 115y 2l pnde
EA7/4 /3 g7 lpap
(/074 [78 s8- 0eZ
Y3 82 lntt liz3
&g iz 2657 Wes 128
v A/ 75 287 105 \agp
YA z5 L2Z 097 ezl
3007 32 — £32 g#2
YR 177 V275 Vg
e 13t roe oo
é/r2p - 13E__|#73 lg53
Y2/ 4L5. 072 090
Epzz 32 (ol \p78 \az7
2/23 (V23 35 L2725 V028 \p#
Y zd 35 L 06 Aot \n76
25 3Z2 LP 55T g5
A (5~ 134 1177
5//27 430 L2324 14/3
528 ot V| LEo \09R
227 289 093 049
Elzo | Lowd | p5/° 32 | 75 /34 1069 l0£7
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WEEKLY SUMMARY OF FREE GROUND OVERPRESSURES
Oklahoma City - 1964 4 of 26
Date | Flight Alt. | Mach
1964 | Number | Alrcraft| Course (1000') No. | TH #1 |TH #3 |TH #4 Remarks
Z24 3/ oL 25/° 25 |15 \pgé \vs7 | — Ao Zecord,
2z 75 270 1883 0.52
/23 3z ) L23 _og3 _|AsT
Ypzd L22_|ego tof
2 (37 |\pgZ 142
S/ 2. 32 | 45 427 w49 \psz
/27 ) 3£ | 18 1429 1443 |,32
52 A=fod 05/ F2 | 45 |fsz2 a7 |\psz
Yzs | At | L7 CANCELL ED
AR o5/° F5 45 |los5 | Ltod | o3
Zyt0 35 2772 roz \peg
e/ 32 092 oot \pi8
LL 32 422 _\t2t 1/ /9
S/23 3/ £28_4z2d oA
Clptd z/ L3/ W72 ULO
223 70 237 (/25 |gdz2
5/ /2 K, 447 L4F 0872
222|747 7z 287 1487 |45¢
2,48 32 264 s sz
3/t 3/ AE7 V105 4/3
L/y50 5/ Q93 /(25 /oL
S5/ 70 06 |1z lo.s8
£ls2 EZ) (47 1235 097
753 32 169 |L59 lase
G5 32 L3 406 020
AV 228 102 L0 198/
st 290 ro8 a7/
257 480 |\L8E |ngs
¢u<e F2 A58 096 lns9
/59 3/ 468 o7 052
4460 7/ 76 105 \pg7
e/ 3/ (/. o3 | 2./6
w7y 20 £28 1to3 |osé
%29 743 35 2sz o7 lps9
A A 35 285 _1n93 |a70
s 35 079 V&8 lioo
N4ht J3 £45 Ur3 |e723
s/ 3/ 298 430 |L/5
/48 3/ L 1422 e/
72/é9 F5 (60 1183 lg2p
8,70 35 67_\Lo/ 073
727/ 32 477 1128 |40
2072 276 |l3d 1279
3//73 A L5 N ge7 sz
4574 270 leos_ |osa
75 _n73 |29, 1094
Cl76 | Fofot)| o5/° | 32 | 45 |eso |toz |sz/
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WEEKLY SUMMARY OF FREE GROUND OVERPRESSURES

Oklahoma City - 1964 5 of 26
Date | Flight Alt, | Mach .
1964 | Number | Afircraft| Course (1000*)| No. TH #1 {TH #3 {TH #4 Remarks
Z2 1027 L 04 | 257° 5 | 45 \pbo (870 1477
ZY 78 /124 |r35 |ps0
Bz s 088 079
77 35 7’24 03 |4/6
28/ 22 L300 077 |pnb8
£/p2 /27 \Lo7 75~
ERV/ZE .57 /5 lp72
2084 76 e 1267
SR .56 |A/2 273
5 ¢ 0s0 Ydo 042
5457 122 lngp 1063
C//58 (55 280 A7
759 w5 \re0 lo3zs
g/%0 Lol 1492 L8717
Fe 1197 — o7/ ode |\We Lecord
292 080 1265 v.2/
35 V92 g7 | — |vsr
2//54 32 29/ | tof Vo9
395 B L5 \s/3 l1se |p8%5
/76 7 Lo7 \r/5 445
/97 £S5 o7 4/E L8R
/158 £7 |87 1449 lags
Ylaia /5" e 75 (/23 \pd
8/200 /. 24 14122 |p79
Fo |20/ /45 075 095 467
2/202 L7 \pdg 4 /3 VD90
/203 L5 |\pe? 059 122
g0 /7 \z20 102 ns8
5/ 705 45 1023 o7 ln79
4/206 L7 (43¢ VL (267
Yeo7 (5 182 oA loso
B/o0s L7 V\1pZ ltrz loso
2/7 |7/207 A7 1432 1427 | — | Morer olf Aishts
Z2/2/0 L7 |a#e \p45 428 |45 date slere
32/ L5 |\ — us0 |\p78 | Sravtiial 737
4/2/2 45 psz 0e? |02 |ronss of pormal
5/2/3 £S5 st v | — | Asht parth.
é/2/4- L7 |sef ot/ 255
/5 15 1458 a3/ 028
8/z7/6 f-f0d 05/° 7/ 47 1262 o520 430
EZ) Ll |fLIGATE CANEELLED
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WEEKLY SUMMARY OF FREE GROUND OVERPRESSURES

Oklahoma City -~ 1964 6 of 26
Date | Flight Alt, | Mach
1964 | Number | Aircraft| Course (1000')] No. TH #1 |TH #3 |TH #4 Remarks
39 1//2/7 | £or04| p57° o | 45 \p53 lped 228
2/z/8 20 7 473 oz |pél
3/29 27 15 V077 \|rez o725
L zz0 27 (7 \pg7 12 szt |
o | V22/ /5 |z \i24 258
2/222 47 231 ls07 |pe#
3222 45 W3y |49l nes
Y224 L7 V425 L2775
/225 /5 VwZ I ez
226 £7 4172 \r26 |12/
7227 (5 |p8gz2 |73 1407
Ef228 A7 Wt 420 057
3 |/ z29 /(5 \4#2 |ugz D72
2/23¢ 47 1988 \yesd& 1075
3/23/ /5 lrzo 487 224
4732 L7 0 44l VLA
|6/2323 L5 s 47/ 247
t/234 47 43 (4097 V4/3
7/ o35 15 Vo5 \fp7 |ste
5434 L] 28 WHs o7
EAVEL 45 127 498 /0
232 L7 o? 7 A3
3239 £S rz72 |rz2z 082
¢/240 L7 /M Wzz 0B85
5/2¢/ 15 WwB6 |r27 |40
é/et2 L7 294 150 L8/
Y243 VX VAV /00 VA4 VA 2.2
B/odd 47 r/5 _\4F3 (12
23 | V245 /5 lge/ /22 078
2/244 L7 £82 \pgR7 lnéd
3247 45 ped L7004
2/2428 47 29 | — |p77 | No Lecord
5/24% 45 124 \lés 109
é/250 /7 g2 450 |L/0
7/zs5/ L5 lggg |0é6 \fo8
E/z257 (5 /37 Y16 \p78
3t | //253 45 /5 48 457
2/ 254 £7 1437 ad 477
3255 45 \fod._ \og0 1078
4455 47 \uss  (a3d VA2 _
&/757 .5 lrz2 |p/2 \lase
6/258 L7 \p7s |z2z5 087
i i /5 |zz2¢ |2/0 202
E/260 29 |47 078|167 | —
351/ 26/ 70 | 15 _lpgz |t/5 287
2/ 262 17 1412 124 |87
3243 15 _\r3p \r3£_\ 4/l
£/ 264 L7 _|s.28 220 |1 76
5/245 15 V447 /¥ |o2é
G/256 (7 _\pzz \n#l /67
7/o57 | A0F | D577 22 1.5 \pdf 222 |25
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Oklahoma City ~ 1964 7 of 26

Date | Flight Alt, | Mach )
1964 | Number | Aircraft| Course (1000')| No. TH #1 |TH #3 |TH #4 Remarks
o\ V768 | £-/04 os/° | zp | 45 g2z /45 |g74

22t 30 (7 27 \ffgz 292

Eovi7, F2 L5 ot 88 1ad3

727/ 32 | 27 /M 1/ 106

/272 zs | 15 158 413 \pgs

¢/773 35 17 |la73 /) W4T76
Z7 |27 29 | 45 \L/7 099 1055

&fz75 47 |p96 447 110/

2276 LS P8 L9960

“/277 29 )\ 17 098 Uz? 227

S/278 4 45 /09 \rle  |Ass

4/27 17 W2 (2ot \tod

7280 L5 1 d7 |r/0 155

&gzs/ 28 | +7 423 /B W77
28 | (782 ' z9 | /5 W19 1/£z lioB

2283 z27 | r7 475 L3 |p74

/254 28 | /5 Vepz 7 Ni08

4/z285 z 47 Wwzs /58 |1/8

5286 _ 5 Wep 7z |obZ

Sfzp7 _ £S5 \pdé \r34 090

7/258 43 1999 |L50 L2/

Z/289 | frof 257° 27 V27 Ll z27 SZ

09 | ALl | 16HT8  CANCELLED

30 | /290 £-102 0s7° | 27 | 47 |og8 \1/8 1077

Z/z9/ 27 | 47 pds less 223
3/262 27 |\ 472 Vg8 V437 \.z7
/293 z29 | /55 |p78 |Ad8 467
5/294. 27 | s5 145/ 40 o2
é/295 R N R LS \Wwoo /8 ng/
3/2) | V29¢ /23 47 lp70
2297 27 L2 \rz24 \p74
3/77% 2¢ V7 ARV LR Y,
i 27 L5 ppg 1257
5/ 300 26 |\ 15 4z5 |pg2z L3
(247 32 L7 |2/ (/45 |ASE
/&7)) 27 L7 1479 \pdo 1065 .
32z | /303 30 | 45 |47 1443 108
2/ 304 47 \tog /0 \p23
3/ 205 47 L5/ rél 10 B8
/204 LS lus/ £d/ lrzz
/407 /5 V16 — 1293 | Ve Eecord
4/308 L7 lxdz 1439 —
7/209 L5 W0 o2 \A55

B/30 _\ F-ro4 gs/° | 0 | £7 oD Vo7 o7/
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Date Flight Alt, Mach
1964 | Number | Atrcraft| Course (1000%)] No. T“.ﬁ}ﬂ_E?_ﬁim,T“ ft4 - Remarks
723 | Y5/ F-fod 05/° | 30 | 25 gy 432 (/52
Y2 |\ f-rod 30 _\rs (477 \£1T |2E5 |
2/3/3 £-rod | 30 1 £S5 1es5 4 FL 1OFE |
Y34 B-58 | 49720 \red 272 (L 70 1 B}
Y5 | Frof 2R W V. AR VYY A /L 20 E—
¢/3/e A7 dros_1#3 lgzee |
2/3/7 s 1086 (429 287
/2/8 Ns7 lpzr V07 lose \ ]
324 \ V319 N 45 \rz Vizo \peg ) . i
%320 47 vzt _\psz \p76 |\ ]
p21 . 45 roz \vzz 107 |
4/322 47 zd 270 |LLOZ
5/223 /5 Joaw lose (120
o/ 524 L5 080 \fp \pz2é
7/z25 ] 47 oe \r3/ |1£26
B/z2e | L-s04 0V L7 st i/t | — A Briord,
Yzs /527 B-58 477 | /9 132 w3z o3 | .
2/328 /04 FO_ | 17 135 _\n2s |\pdT-
3529 L0 ez s loze | ]
4330 . L/ag less o397 N ]
5/33/ L7 V13 \ess  \nas
326 a3z 45 Npp7_ 1128 |ose
%333 V147 \rzs lizs \vae
3334 | Frrof N WA AR V72 V12 2 7X 1
/335 B-58 #£97 | 20 238 |1ed _|LF5
5336 f-r0d F0 N A4S |27 (128 /70
/337 27 V= 3 o9z
7/334 45 /A3 |29 075
E/239 L7 255 _\peg 235
ey |/ 30 LS /3 (126 /06
23/ L7 Ll a7 \agl
/242 F=/0¢ 30 £7 1089 159 |roZ
/743 B-55 I797 | 2.0 VeSS WM\ £47
5/z44 A—rod O | 45 | = LZ ok
b/545 A R VLR VA 1 4
VLA (5 |438 1f20_ |e/é ~
8/547 47 23/ rse \spé |
328 | V242 _ 45 VO3 |0t |24/
2/349 AL A7 2B 78 lode N N
2750 - 15 499 \rZ23 24/ N
£/35/ ‘ 47 \r2L N\ ral oz N
5/752 45 124 230 \gse | ]
é/753 47 wos 43 e/ |
7354 L5 \t20 |45 (0.7 |
5/355 ~- /04 o5/ ¢ 50 L7 /8 \peb_ 123
Zh7 || HLL\FLIGHTS CANCEULED o B
L e ]
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Oklahoma City - 1964 9 of 26
Date | Flight Alt, | Mach .
1964 | Number | Alircraft| Course (1000")] No. TH #1 {TH #3 {TH {4 Remarks
w756 | F-j0d| _o0s5/° | 30 | L5 \pgf \r23 (120
2257 L7 \n77 U433 1259
o 15 L0 \psY lnse
£/359 (7 o0 1458 _ |piF
5/ 250 o4 25 1425
Z g/ 055 |47 | — o Lecord
VA L75 o285 \psL
B/262 B0 | L7 |pcte \pss 39
Z |/ 564 Z9 | 25 lpg99 {£/7 -
/508 £7 224 /70 -
3/ 764 15 22 425 | —
4/z7¢7 /&8 1o V120 —
5/ 568 £S5 ez e/ -
A4 L7 2o \nd0 |0
7720 /5 prd \£23 p5E
5/57/ YA L7 VioZ 209 /42
% V372 ZA | £S5 /2P Lo2 /02
Z/273 L7 \s77 14220 \1/8
3274 £S5 |yr7 1235 |1/A
/375 t7 V109 (476 433
5376 (15 120 \no27 Vo4’
/377 / £26 /o 076
P 15 i 43 149/ 107
£z79 47 08 1492 o047
AV 45 pof (424 042
2,36/ L7 \rof V159 44D
3/382. L7 Vs/3 174 10e9
L1363 YRR VARV L MY/ 7
£ | //354 45 456 V0 Voss
Z/355" A7 (403 P93 1.o0f
Z/78¢ /5 V120 428 (/33
4357 L7 402 087 |né7
258 L7 \ps7 167 |27
&/ 909 L7 122 1/ (255
7/290 45 |135 |pbo W76
8/27/ f=fod 051" 28 / 072 1p93 1478
A ALl £ 1647lS _cANCEK L£D
s | Uz | for04 £5/° 28 | /7 /53 |pg/ | 025
2/3932 103 (45T (087
/354 ARV AV Y a
L5505 L7 Y203 18 |74
596 15 _V0e2 |06 {28/
/377 L7 1 /4PZ | 100 074
7/55.9 A5 \pd0 | L/0 (045
B/299 | f/OF o3/ ° 28 |47 lz2¢6 g1z | 4of
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Date | Flight Alt. | Mach
1964 | Number | Alrcraft| Course (1000")| No. TE #1 |TH #3 {TH #4 Remarks
Yy | vave Zod | 5/° | 28 | /5 \y/ |42 Loz .
o/ (7 1128 |\ YoB
574 15 leg6 \z24 |47
27 L7 1432 1423 078
S 7Y 15 076 178 1124
C/tp5 7.7 1407 140 059
7,426 45 \p76 53 079
Bllo? 47 1427 128 lLo6
/7 |28 L5 139 /78 455
2109 L7 1457 ingd \ABs
3/20 /5 i \— B2 | b Zacord
£/ 47 pss | — 094
/2 15 s/t 494 254
E/2/3 (7 WHS \rg0 V(48
72 1.5 \fsd_ V1t (175
& /215 47 70 /£33 |53
75 | Ly 15 407 1476 \psz
Z47 (17 \p2¢ 135|413
3/4/8 4S5 \gz6 /33 1498
Y Hq 17 426 |29 rod
S/420 1S 1122 /8 084
G/L2/ 17 o927 Y77 V4R7
7422 S5 459 WesS \wFAZ ..
G223 L7 a8 lhz7 Vnos
Yg |/ t24 45 | — oz |va3
2/425 17 /7 £8 427 149/
3426 15 lsre 23 /o4
L/t27 /5 /30 |pfL | —
S/427 15 V475 230 \p7z
&/ 475 47 \pof 46/ |L06
7/ 430 L5 \ypr2 2st (83/
/43/ L90 /L |05L
Gy /232 o6 \1dd \pn72
2/423 L35 |f44 &7
EZE /L st 70
G475 293 \z2/5 \1/3
/47 2497 1452 188/
6/ £37 £F-1/04 z8 | /s \pgs5s 1798 124
7/438 £F-10/ 33 (L 47 128 24/
5/ 237 23 12 200 1073
Zy | te 2L L83 112/ LoD
/44 24 22¢ nr9 VL0
3/ 442 -0/ Z& L 49 1093 |L/8
43 | 104 28 | /4 1179 rz/ szz22
S/ 244 B 45 (07 |L08 a7
G gss Ao |30 1885
7/046 ~ L GZ | L6 |04
£y |y 447 szl | 417 pbs
2/448 log9 (237 lne7
3/449 LO5 1 4£28 1428
4/450 08B o778 |f2¢
5/45/ Rz R VYRV
/452 R VE VA IR Y
7/453 . |t 086 4117 (125
Blisd | f-raE 257° 28 | L5 \ped |47/ (o040
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Date | Flight Alt. | Mach
1964 | Number | Aircraft| Course (1000*') No. TH #1 [TH #3 [TH ¥4 Remarks
iz gss | Lopd | P57 ° Z LS \£28 1oz 045
o/ese 2L 435 |09/
3/g<7 L7824 1099
£/ E58 / £35 |pez
S/£5F 455 L7 145
/420 1/7 LF3 |0/
TLe/ Ldd |z/€ 1Asz
8/442 £S5/ 247 105/
LAY TR L5 2/ 433
254 297 \ — 206 | No Kecord
265 Lo/ V130 ise
Y ts6 273 487 (27
&L 7 2/ 4727 \pé/
b/ 268 7/ \pé7 |r26
7/ 2eF 452 250 lpase
B/ 270 4322 \p87 /32
s~ | Y27/ 223 | 12/ |pg7
2/472 LOZ 11438 1043
3/473 £25 1409 28/
YL 97 1232 | —
AN L0 /473 lps7
A /A ags \nse pg7
2/277 485 1453 |psz
/278 287 455" 1p2
5/ 175 n&3 4oz o/
27 275|453 10.70
7/ L5 L.P2 \p/5 |odp
8 /452 L6 (L0 \pso
Y7 | Jsz 426 1196 |pdf
2/ pos L7315/ \0dg
2/485 £/3 475 oo
L/ pst 175 \ass 1068
&4R7 292 vzl 32
/288 ; 2E¢ 1095 |p#7
248 | //499 295 137 | —
/250 23 /5o | —
229/ 257 |\r22 | —
&gy 227 12/ | —
S A3 g5 432 \p.85/
G 274 266 078 |94
/4GS 1e? o2 |gss
7/ L7l LC5 \L/F oSy
ZAV Lz 0B7 252 (452
2/ 475 LO5 1489 NeF
/477 LO3__ 420  |ass
Z/520 #7 1,73 |o5¢
5/sp/ 295 L/ \pd2
Z/502 297 426 loss
Va3 (55 063 |52
Elsot | Lfjod | o5/° 28 | /5 ko3 |7/ ppo2
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Date | Flight Alt. | Mach
1964 | Number | Aircraft Course (1000') No. TH #1 |[TH #3 {TH #4 Remarks
20|/505 | vod | ps/° 128 | 15 oo | pie | — |\ Ab Becord

Yspg L22 =3 -
Y s57 257 V\LEF | —
Lsp8 087 nz2 | —
5505 L2 428 | —
6/s/0 L1/E o483 | —
/5l Lid /48 | —

G2t | sr2 /22 120 087

| |2/5/3 DGE rdd 1472
Z s/ A3L L2/ 424
P2 20 _Y/B__|a8]
T/A LB 490 1267
&5/7 LE2 /25 |z2./5

AV (25 72 \pd/
2519 26 1,83 |18/
/520 292 1079 1425
52/ (FF (134 054

423 | 522 o5 /26 | //6
%4529 280 V417 1LoZ
F5og A77 279 (478
Lozs /£/3 27 1443
o52¢ 288 \ps7 1256
b/527 273 23 lpe7
7528 LY i E o 43
/529 L2 ot |oig/

24 | /530 Osd 1425 |pa8
53/ 279 |L6F neo
3532 ng/ 123 4257
&5 23 //3 V67 1ns3
5534 [2/ \noz £2
VZ>2a £LOF g9 087
7538 (30 \ss# 1055
/537 1187 lo&3 1peg

R 2ZRVET /50 \4/0 /25
2539 54 1437 134
S sdo [SL \//0 457
Yoy 2L p.83 .78
S5 d2 2723 L7 |asEe
4543 (24 463 070

Vi ALT? i 436 /08 454 |
2/545 L L20_1126 1pn77 |
e LV lpes 076 |03
Hag] | £yod| pgsy° |28 | 15 o0 \wdo |05/ | .
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WEEKLY SUMMARY OF FREE GROUND OVERPRESSURES

Oklahoma City - 1964 13 of 26
Date | Flight Alt. | Mach
1964 | Number | Aircraft Course (1000"){ - No. TH #1 [TH #3 |[TH #4 Remarks
Fz7 | U5z Z-/04. os/° | 2 s /22 1497 /55
2E29 [zd 1157 1075
/550 (&2 1 # W77
K55/ wss lnos lisg -
FCTA 25 \péf il
Cbx3 20 /0 lp.75
55 47 |06 1053
Oiss 25/° 077 7/ o4
| Y | /556 2/0° /29 223 |45¢
Ze57 437 s/ 467
3s58 476__12.79 125
Yss9 3/0° /Sl et 4323
KT 130° a72 w48 436
xrya £29 16/l 427
562 L0/ 22 s
L6632 /30° Z8 | 45 \n72 (22 (424
%y Ve d /70" 25 | 20 lr2/ 3/ 497
A TA 4/ o7 __\0g/ pg8
ST A £/ 227 _od  \L/5
Ll 7 /727 2/ zo ed l1r7 147
XA 250° | z8 ts \zd0 24 203
Chpd 350° 55 470 29
Hap |/fs70 05/° ot 152 p7/
Es7/ 268 /8 1o
/572 70 L2320 Ys7
L5735 253 434 |pgs
/574 i /36 e
k75 073 12/ 148
7576 B0 L0 /57
Ee77 28 272 o7 /43
VARV 2¢ LY 14z 1484
2579 z4 277 o5 _ip97
S50 24 A 22 pg4
e/ Z8 | /5 400 st o5
Sfepz 73 | 23 2 psz2 1030
L/ 583 Cé] w76 b3
Thsd LE3E 407 1947
iLron 137 1456 |58
Sz | s5¢ t3 | — zz 43/ | Mo Lecond
2/587 AL | — y23 o5 |
3 flss 47 | — |28 lLze
TS L — 4l U42
5490 L3 |t/ £33 (1288
X (3487 Eb 187
7572 rL 407 |[SE Ysd
Elez73 73 LE Yos lr7s 4/0
RV 73 zZ€ | 23 1149 |ag7 |a/7
Y555 24 | L4 83 /9 1oy
7596 27 | /2 |gg3 1o/ |2¢6
Y557 296 18249 (442
/558 163 |oedg VoL
& (557 L26& ¥ £ Vo Boom
7/ 400 f- /o4 ags/° 7 | £33 1472 L8232 (256
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Date | Flight Alt. | Mach
1964 | Number | Atrcraft Course (1000')] No. TH #1 |TH £#3 |TH #4 Remarks
FL Vool | L~ogd | 25° zf | M_\/28 |07 \1éZ
202 " 7z 1 \adT ]
EZ7XS . /4 oo nel 1073\ ]
Yok | L (5 Vg | (id]
&eos e pzz Nz \a37 L
v 2R VAR VE 2 BRVY, SR
i ze o2 (L2728 wEo |
/608 /4 \p9s 155 w72 | e
e 27 1V sz oL lezp VL
2/6/0 I LY VA 7 A V7 2 —
e/ T 4zt 457 Moo | ]
5/2 pne7 \p7/ (243 |
S6/3 2/9 1 1095
A 247 pP2 \pd5
VLS 24 | /5 |16z lag? 207
S | Yele 23 | 73 /23 ] 1437
%67 24 | 1 /47 VYos 10e7 |
EV V7 23 | 23 w3t |53 o
%6/T /3 /9 185 ]
/e 20 13 \£67 172 2%
6/42/ 45 lizd W87 Y7
2622 /2 Vg7 2B UIZ
$523 23 | 415 \i/e 057 132 |
57 Vet z/ /s \wdo o 07/
275 15 \pzt Npgz2 292
Spze /5 \p77 114679 L0
LzZ] J ARV AR VAT ARV
5428 L& tes |zw 294
b/p27 2/ | /4 494 /23 128
Y8 | /520 30 | /7 V0997 (192 \1#0
23/ 7 o lpas \oe/
3632 /5 yed \zz26 V720 |
/433 | 27 |logz 073 467
/63 15 \pgo/ 125 \poo \
4/ 635 L7 W7z feB /7
LE 15 \p72 (147 1082 N
8/¢37 L7 oM 090 1435 | ]
7 /638 /5 \od 108 lagg |
Z/p 37 /7 Vg2 ez VYo7 |
B2 s s 133 b7 _
i d 224 AR V2R VB 7L A - ]
5642 B AR VX7 VY- 0 S —
¢/5 43 ~ /5 efe (458 ?ﬁé i
Tidt AN g7 w2 ez iz o\ ]
o | V645 /5 sz \p7e (Zod | ]
Yo N r7 _lsor 2.9/ lo#Z
5 | | z7 o5/ (037 250 | _
2,48 | frod | 05/° 30 | 15 |r3# |74 (126
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WEEKLY SUMMARY OF FREE GROUND OVERPRESSURES

Oklahoma City ~ 1964 15 of 26
Date | Flight . Alt. | Mach
1964 | Number | Alrcraft| Course (1000 ") No. TH #1 |TH #3 |TH #4 Remarks
s \Zedg | ot | o5/° | g2 | 47 4oz V107 |gss
Z/p50 (/123 087
3/es/ 292 |fit 282
iy L s iz 140
5/g53 27 Loz 1102z |uss
6/e54L /15 44 V37 1059
755 L7 £327 1498 A48
2 | /65 45 1069 247 42
25T 47 Wpsd |\nsR 4R
358 (S WA/7 iy a5
Y5 LS 42 g2 | — | Ao Lecwrd
5/ e 45 _rzp lesy 100
9% 47 _£/6 128 \ps4
Yes2 1S V\e2f VA2 (432
B3 | f~rod 457 ° 72 L7 o \il6 \2£7
3 | Al WLIGHTS CANCEVLED
S| Veed | f=ro4 ps7t 1 30 | 45 8792 100 457
Z/565 L7 o727 s/l 885
366 /5 g2 1273 oA
%567 L7 1480 |43 V428
5/668 t5 79 14857 |asE
/569 L7 _ps \0d3 108
Y70 (2 1z lpg/ loze
5/67/ L7 o 1245 028
s | /672 L7 8 10732 1075
2/473 i L7 022 120 a5
3674 | fFro0f 20 L7 L5 294 974
Y675 | F=0/ 38 |\ /LF 422 152 4
e | 7 | /04 20 |45 o lrzz lps9
%77 L7 079 ooz g/
/578 45 408 13 \nso
Y79 | Fertof 32 | 47 \ro8 iy 70 | LasF F-104 Fliaht
sute | £F~ro/ 28 |44 Wwzd |i37 408
74 /0l 494 1o/
7/682 (L2 253 4197
8/6832 20/ (208 /25
07 \yegd zLd Y24 \/¢/
Zpps 122 V52 |1.99
3/. 56 122 |10 252
/87 /7 V29 /o
S EER .99 2.4 |z297
61749 28 2.95 1430 /44
Z/pg0 | Aol | g/ | 22 | AL 165 1477 | —
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WEEKLY SUMMARY OF FREE GROUND OVERPRESSURES
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Date | Flight Alt. Mach
1964 | Number | Alrcraft Course (1000") No., TH #1 {TH #3 |TH #4 Remarks
AT £=0] ¢5/° 122 | /4 lws % L0049
Zp2 38 .23 25 \1/6
2473 7] | Wed s \zrz |
Lpas 20 129 1427 472
wa 42 AR ARy
G54 Low /32 (Z.463
W77 (39 /23 | — | Ao Lecond
5555 £Z (05~ (9L L5/
519 V697 £e 2059 o5 /70
0 4O L0 UsT
370/ (28 244 7/
Y2 — 275 183
S/ w3 Lo/ 1152 1236
G 7pé QL7 /94 L9
705" 142 112/ |25/
EV LE ool lp77 156
5o Vw7 45 | se7 44 |42
P08 el Loz 28
& 70q p// 67 \rsd
Y20 L/6 L8 122
5/2// oy | Lfo 2/
/772 0ke L7/ /56
773 296 1/2 \pzo
5/7/4 122 \pad 077
2/ |/ /s (27 _\/dé /24
2 e /4326 47 L3/
\3/7/7 L26 g/ 1427
2/ 7/A L22 428 ot
Cyd /i VAL A VA1 R VL %
&z2p £29_\ns7 o2
72/ Ze3 477 |ash
L/722 (/8 132 222
G52 |//723 (22 |iz5 |n#o
2/724, £6 193 1098 089
3725 Z4 479 e/t 079
724 48|13 452
/7227 197 \2/4 |ps8
b6/728 /6 098 [L75
7/729 (42 |16 \n37
5/720 282 /47 453
2373/ — ly2z2 o0
Z/732 107 249 L2/
3/733 42/ 1323 |r25
7272 I (176|458 703
5/735 L62 |20 (287
6/73¢4 L L35 \/ig0 148l ]
7237 £6 242 /18 470
&/738 B Zc 293 \p9r |4/7
724 1//739 4 _|\r2z7 {133 __|osL
Yoo L3 1432 1093
74/ 02 |47 |143
/742 4l 093 |24
5/ 74.3 V|83 1129 1425
bi7dd | A0/ o5/° | 44 | 45 \4rs5 \nsr |p28
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WEEKLY SUMMARY OF FREE GROUND OVERPRESSURES

Oklahoma City -~ 1964 17 of 26
Date | Flight Alt. | Mach
1964 | Number | Alrcraft| Course (1000")] No. TH #1 |[TH #3 |TH f#4 Remarks
o5 | vs | A0/ o5/° | 22 | 45 l4r7 1437 | L/19
2/746 | £-r0/ L | 15 (47 1127 099
Zg7 | s/ 2L | 15 Vo7 \oos |Lé4
4748 | B-58 279 | z0 zd 163 |/ é4
229 | fF-r0f 42 | L5 140 \3F5 (/26
/750 122 407 288
7475/ 182 1,04 457
B/ 762 436 L5 1429
Y26 //753 AR AR
2754 L/3 L25 L5t
3755 | f-re/ 4E | 15 (03 72 |u/é
756 | B-58 499 | 2.0 i4#L (77 /2
5757 | L0/ 24 | 45 |rs57 457 |25B
/758 Ll 432 4é3
7/759 A AR AR Y.
B/ 740 /B8 126 4/2
Sz | //7¢/ 128 |loe 132
2/762 Lo5 (232 |4L/E
3763 | fero/ 2L | 15 a7 Nzl 4/
2764 | B-5E5 299 | zo ot 1447 17/
765 | £/ L | 45 po2d \1/7 |pde
/%6 44 L2 W45 1476
Y167 44 (M iz7 435
B/768 76 126 1206 o585
28| /769 44 079 1172 lpg7
2/720 £4 L/6 1082 W4
277 | Fof i s 1 lrze g0
2772 L-55 499 | 2.0 L 1443 1098
5773 | £/0f 24 | 45 (088 |Lo6 W9
er77¢ (o5 g9 |74
7/775 L/t re7 o2
Gz |//77¢ 447 457 1026
2777 2430t (442
%775 449 450 P56
Y779 233 1080 (p/7
/780 44 179 _1£532 |065
B 2RV’ 7 47 L/6 744 e/
27282 42 Lod |//3 Yso
3/ 7232 £z 186 14223 |pe7
Lol 7 A 4/0 466
/745 £57 lioz 1pn23
23/ | /75 L3 \fss | 4/3
2/757 109 L2016
/788 (F2  \r8/ 1437
4/ 789 2072 |7224 1/6
5/ 750 (53 /24 209
&h2/ L6 1L72 \pef
/702 £A0/ o5/° L | £5 |44l 1437 (4675
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Date | Flight Alt. | Mach
1964 | Number | Aircraft Course (1000")! No. TH #1 {TH #3 |TH 74 Remarks
a2 17793 Lrof | gs/® | 4L | 5 |/ (457 /48
74 . 206 _iss V2T ]
3795 . (27 /32 \4BO__ Y .
Y796 . N , (5 w0 ez | ]
5777 RN 272 7 22
¢/798 L8/ 458 |07 . o
7777 V57 .23 |C7ited| o Boorns - £.66
&sp0 44 p29 \r02 | Sec. LeFween
/Sf ;’ Zﬁd
Yz | say 247 /132|285 ) |
2/802 L 116 _|age oe8
3803 £z 109 _1/8_ |0/
w0t let \r27 4/3
S5/8068 125 18 097
/506 12 42 \r27
VRV %Y £75 1175 \r7/
Z/po8 F2 /82 \4/6
269 L9/ \L/B_ 1457
2510 | lsdo (254 |2/3
51/ YARYY. 7Y s
¢/8/2 L3288 _\4/6_ 1092
73/3 ' s2/ L5409
5/8/4 {2 L8 VG0 /25
e/ \yprs 4o 28/ L&/ 0832
/516 _ Lol |eFs 452 ]
38/7 b9z \z03 Lol
Y5/8 1 L0 426 94 1062
D284 £2 ot 476 /96
/820 Pz 52 e 072
782/ 24 2.5/ |og/ 14102
B/B22 4L rog 1439 1073
b | Ypz3 3¢ ARV BBV 1A
2/p24 3¢ 45 V\LF 122 _\L/S
4 525 3L | 16 |p2d Vel /74
Yezé — Tz \o77 \No_Lecord
5/527 479 Vrel V137
s/528 LS 1183|198
c/e | Ypzg Vo753 156 1423
iozo £/0 1493 |oeé
B3/ Vg7 772 |r#3
RAZErS A AR Y RA L
5873 Uh_ |27 nS5E
&B 34 o /s |ygz |22¢6 |2./3
7535 e 40 /87 |20
B/ K36 /9L |od6 |z2./3
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Date Flight Alt. | Mach
1964 | Number | Aircraft Course (1000')] No. TH #1 [TH #3 |TH #4 Remarks
g | /84S £fopof | 25/ L€ | 45 e | 283 L ¥ |*Mo Boorn
i LE0 1228 |/LZ3
ez 7274 1\z2/6 |1/9
“od8 (24 o7 (256
Y547 12/ 1284 |10/
Spso 7L 100 /50 467
/857 56 274 167 2. 40
E/esz B4 — (43 /35 Mo Lrcord
| ¢/ | /553 33 £27 el 850
Lpsd 195 12 874
TGS L2 \ogs li/6
Hs 282 192 1472/
54257 33 LE? 279 1442
¢/858 Fy 172 120 \péf
sy 75 97 12,28 V107
&80 F5 /27 1450 |45
AV 23 £E3 V172 103
Z/s42 32 £33 1127 lro/
e 23 /(72 170 V4197
Ligr 176 133 |p98
Spss £20_|237 202
Le4é 299 {146 \3/L
Vg 7 33 3¢ _lz26 \n/2
A F5 222 194 193
AV 2] 33 222 13/8 \ids
2870 LZA 203 /25
S Y/ — 428 lvez
Y@z l04 178 /o
5573 (od 138 1066
G/8 74 ~/2/ 52 175 \r3e 792 |14/
Sz |75 | F~106 J7 1 20 |p78 287 087
257 | A0 24 | /8 lLo7 422 \pFe
3877 1o/ 232 | s |48/ |2/2 |4/
2578 | A~/ 22 | 256 st lrse 1223
Y879 \f-/06 3/ LB L07  lw/7 o455
& rfo F-r0l Z2 | 45 s/ Vize ik
58/ f-10/ 33 |\ /5 2/ 1&g 252
3\ vg82 | £-10/ 33 | /5 /57 /37 |40
%4883 £/ O8 0 472 | — 7/ 1236
>asd A=/ 33 /25 BT |23 119
Ypps 5L 465 |rsz
/856 145 liz7 liss
G/8RT 182 | /3E \4/7
o | 58 124 476 \p/d
2/p59 13/ 150 |09
(570 122 463 12247
g/ 59/ LS5/ \2./6 1202
5/ 892 116 476 /4
4/573 492 V473 1505
7/89¢ 092 \Z/6 460
Glegs | f~/o/ 05/ ° 77 415 (122 Vo248 (275
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1964 | Number | Aircraft| Course (1000") No. TH #1 |TH #3 |TH #4 Remarks
Gs | /676 | £-12/ g57* 73 | /5 (/43 1438 |20 \
2597 s \psz sy Vo
/298 ] -V LA V> S R—
&57d A3 22 1238 20\
5500 7 /23 \séd g\ o ]
G/, 2g5 /98 108/
722 0/ 1,3/ 706 ]
03 A - A 7 N ——
AV (49 _|2z/ 1169 | _
2ops J7 146|149 222
vy 33 L7/ 1453 VA4 |
Lp7 20 |4/3 112/
e 447 1457 1257
4707 142 \fss /158
w2\ %0 118 204 |\ /13
0/ 169 1rz0 095
EV A 107 |72 \1#0_ |
/3 20 194 267
/4 | /2o |267 1287
elp1s 23 223 092 |/95
/6 5 18/ 260 1123
8/5/7 35 109 1,8/ 1456 ]
218 | //9/8 33 70 |s15  |zse
Z/97 37 |4/7 128
3/920 25 \|1/5 ot
4/72/ 33 /5 \re9 1268
5/722 75 o] /65 |26l
/523 5 1238 110/
7/924 L65 gz 1nll/
Ef725 | +/8 |agz 1p74
/4 \1/92¢ 35 /29 \t24 29
Z2/4p27 77 135 208 W2S
/928 /58 \hsa 128
£/929 97 W F6 |2.70
/930 /8 \neC 19/
6/92/ .3/ |rse lze5
7/932 772|249 13/6
B/933 37 136 |net 1225
b |/ /734 33 Lfe /467 \rge
Z/935 33 L27 V9o o4/
3/936 35 AR VZER" Y. .
4/937 /73 \s26 146
5/738 206 122] 040
4/739 sl \zol/ lot7 | ]
7/740 | _ R 2019 /49 148 |\ I
B/ 72/ 35 szt 1es (275~
2/ \//942 23 | | w76 \ize 1277
2/943 23 | | |z22 \rsv 1io4
3/94¢ 5 1292 296 1p.63
Y5 Vas | | Aez/ /5 085
5/746 | | I 7 I I 2 VA VAl
o/od7 L L L\ 37\ | ka2 li£2 1/ /
| 17 — 35 | v |/37 _|3205 (/47
8/949 | F~72/ 05/ 35 | 45 (/47 40 |0.92
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1964 | Number | Adrcraft]| Course (1000') No. | TH #1 |TH #3 |TH #4 Remarks
22 | /750 £-10/ | _057° | 32 | /5 |/é4 \rse | Log
Zgs5/ | L0/ 33 | 45 vd0 232 leze
2f5sz | S0 25 |45 eed 227 |02
4/9:3 £5E8 £2 | /85 168 |3.79 205
5554 £-10/ F7 | #£5 289 |4/4 1466
445 .35 \o./2 |1/2
7554 A/3 427 /22
757 39 087 (47 1423
Y22 |1758 37 /94 L0868 1438
Y957 35 t26 4% 160
3%s0 25 272 lz/x lo.92
456/ 27 /53 206 /&7
5567 z7 266 745 1493
AR 33 £e8 157 |4187
Y96 4 33 L5/ 466 (439
34945 35 LS8 189 288
Y50t 25 .72 1433 |2.37
5/56 7 37 Le3 (178 |/42
/508 /75 185 1127
7769 200 167 /4
5/770 77 308 12.09 — /Vo /2660/“5‘/
Yos | a7/ 73 /87 |57 |ide
2772 323 Nz.08 li7e lito
2773 325 53 /23 266
7d 75 (79 et lr49
5775 55 [#3 |52 £ 38
/57 27 200 430 109
7277 37 2.96 |2.36 248
924 11/978 23 L8 14166 /54
%/479 332 207 14724 154
/280 35 (69 |19/ |ré0
2581 : 34 /.93 209 /29
/582 35 2.0¢ 146 2.5/
4983 ‘ 37 — 1234 lr29
A 37 2/7 _lz90 |2.94
Gz | /765 23 495 |1E2 1097
2/786 £3 L2585 s/ \p9g8
2987 35 L33 L4 1130
%984 460 W77 /43
57589 /27 1223 448
4/5%0 35 (77 480 [ 435
799/ 37 Lds lz.g5 lte/
B/772 27 179 063 /20
w28 /993 77 /86 /26 |/op
294 33 128 1167 14462
2/995 35 469 LS/ 185
2/796 25 LSO (/90 /.32
/777 35 (28 r7/ 1478
&/598 . 37 74 zot |//6
7/979 | £-007 | o577 37 | /5 |1.72 lrod (097
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1964 | Number | Alrcraft Course (1000") No. TH #}"‘TH #3 |TH #4 Remarks
¢/29 | Ypoo Foro/ | pere | B3| g5 iE7 |42 |58
2o/ smE 8 280,
20002 . YV SRV
003 /169 1185 1207
5/p0 4 y et agz 074
C/lo0s 33 220 L8/ /&
700 & 35 /69 \tos V0
Y50 |70y 32 g/ 28 | 1490 .
20008 332 459 194 | — No Becord
20009 35 2,/4 /68 1433
0.0 B 143 1220 |43/
51701/ /29 /22 |2/8
Lhor, 75 19/ 1433 |/7¢
Zpr3 37 498 \/¢e |r2/
8lp/4& 37 429 L2 |422
VRV 73 10d 1,83 |/ 6L
2/ /1€ 33 te2 |76 \47/
S/or7 VN F-10/ 35 | /A5 j22 (2./3 \p&l
s | B-58 799 | 20 |4BT 1226 (p.82
g | E-10/ 35 \s5 12/6 |4/8 1148
6/ /020 325 2.68 v |ns#
/Y 37 vl 0356 \oz7
8 /22 37 045 |p2L |p/5
Y2 |1/023 35 (L0 | LB3 180
20zt 73 - - VA VA )
3028 35 (45 s 1168
He2e 35 146 \F03 |2.45
Sz 35 250 |70 l/i9s
Snih 37 166 142 1244
Yoz 37 1.2/ 200 N/ //
Eoz0 37 462 1403 660
73 o3/ 73 /s 222 | 404
2//p32 73 /25 |207 11/6
033 35 s 179 |2.94
4034 35 223 |42 |/ 74
5/y035 27 427 (326 |72/7
b/r034 127 \oso | 179
7/1037 /34 \2/9 |+A77
CHE 37 107 1463 (/50
74 /w37 33 (76 | —  \h43
2o 23 .58 /35 /28
ot/ e /35 (/5 |1.65
Lpd2. 5 417|143 |l 96
S//e43 L 7. AL ir35 /99
Gliodd b \p72 |Zo3 |14 .
7045 | o .33 \nd/ 1049 ) —
Epde | | 27 |1 (76 177 |o&+
75 110047 F3 | | WyEs |2.o0 (235 -
2//048 33 B3 187 |vas
13//0n4F R s/ 173 |rég
& s I35 V| 1437 |f76 V5T
s/los/ 77 | __|ege_|ogs |tr6
/052 - 2/ /36 _|196
7,053 ! Y 492 127 1158
5 oot | L0/ 257° B 75 |1.33 140 |1/8
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Date | Flight Alt. | Mach
1964 | Number | Alrcraft Course (1000") No. TH #1 |TH #3 |TH #4 Remarks
Vb |Yw0ss | e/ g5/ | F2 | 45 \Les 450 1063
_ 2w | £ro/ 22 | 45 485 ndL |03/
Sws7 | Lo/ 35 115 p07 linz 12m
pss | B-58 L2797 | 2o 1492 Ws7 1429
S p5F | F-/0/ F5 |\ 45 439 /27 |r54
Y ) 25 .90 logsd |o9s
7//06/1 37 /6 vdé 1295
Slpw62 37 L 62 1498 |47
77 /o432 23 1e2 |23/ 1100
2/ bd 22 172 246 o995
2ob5 32 7-47 \theg 099
b6 35 204 o9 092
Sho67 37 473 1423 1130
6lp068 e 2/9 /87 /48
V069 37 L1545 1733 \Z70
/070 37 L/3 146 /38
78 V1 /07/ 33 262 L1/ 1099
272 ¥ % ¥ N\ Boom
3//073 /92 Yty 409
Lp7d Z3 Ls5 lee V2.7
5075 35 L8532 2572 1099
¢/p?6 g5 L0 707 \120f
7 /0077 37 /98 175 1,57
__1Bl078 37 148 loge |z /#
79 | Y077 23 (56 1476 137
2//p80 33 175 1200 L4/
304/ 35 L€z 224 07
HoB2 454 1468 300
S /053 159 4 /4 1405
&/ pdd 35 L0 1L8F li7e
oBs 37 297 _1//Z2__|pd5
A 37 2.90 267 1275
o \os7 27 17/ 706 | /03
2/)088 37 2.00 1148 \p&3
30089 | A2/ Z5 | s5 \z.2¢ 125 |pss
/070 | B-5E £99 | 22 V94 (n27 1429
S/07/ | £r2f 35 | 45 \te7 5/ 1495
£//072 35 /34 lros 3.0/
7073 37 43 Vit 089
B9 L 37 .79 /22 |agz
Yl | fogs 73 L8 oo V249
2//096 33 202 |18/ V142
77 35 LEe p8s |06/
£/p78 P93 0.8/ \o/7
5//05F /4 14é8 V70
) 35 R ARIETER
2y 37 12/ 1203 /.45
G/ lp2 27 14 (498 |L/0
2 | 3 23 18/ 1470 V277
Z/od 43 £55 V168 Y 1479
305 £7 /34E 1137 1179
06 160 (LS55 1075
5407 Lt V40D L2
4008 126 _p74 109,
7209 /27 |vB7 |osgé
B/ A-/0/ p5/° 77 25 1//5 | — LoD [ Ne Pecord
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1964 | Number | Afrcraft Course (1000") No. TH #1 [TH #3 |TH #4 Remarks
Y3 | il | £=10/ gs/° 23 | 45 175 | s88 1497
2z 73 | 2/2 1187 lres
3////3 35 175 155 \ps)
/0L zoZ 487 187 _ |
s L52_ L2600
&6 (2 7207 Y167
77 249 1,63 11,58
ENiA 35 227 0.82 /40
RN 23 /53 /73 /99
2//20 33 206 1734/
B2/ 35 L0 477 /0%
/22 /57 /36 442
5123 L322 /180 l322
I 45 Zho rd47 /.97
wnzs 27 /7 1432 |/
826 37 z38 /52 |pzs
w5 /27 23 52 /34 447
Zfy/z8 33 Le7 (L4769
yzg 35 2/2 (4188 |33/
430 4141427 1137
/4 14 272 1497 165
&/y/32 35 242 1223 1,08
7/)y23 37 234 |z/0 |z/9
AL z7 (57 1423 |1/
Yo /035 22 165 | z08 10/
2/1/36 33 177 1zo8 180
341437 35 £77 V202 |s22
£///38 493 |z06 |pg7
2///39 4358 279 480
G/ 0/ 20 75 z#£2 243 lps/
74/ 37 200 | 2/2 /56
Sy 42 37 52 | 292 |23
W77 /43 Z3 L47 | LEB] \Z./4
2//144 EL] 72 2./ 1236
3///45~ 35 (33 1148 202
21126 /78 |rs7 |29
S//47 28457 e 75
G L/45 75 242 logs |z.04
/1149 37 /&5 \z/5 1125
B//50 77 LO03 /55 405
w1 yst | Ao/ 33 | /5 g0 /g0 1477
Z/ysz | A/% 3/ | zo 152 {108 |1/
353 | Fro/ 35 | 25 438 |z90 /st
Yyse | fo106 32 | zo |15/ |23 |poo
Suss | £/ 79 | 45 (24 \teo |1/0
L5 | frroe 29 | z0 | 56 |z06 |24
2s7 | Fror ] 37 | 45 \udo lrs¢ 1456
Elsh |6 27 | 22 447 |t2e 096
7\ lys2 | 10/ 23 | 45 457 126 \4/3
z///50 | Fr06 29 27 4233 |ro0z los/
VAR 22l 35 | 28 |zo7 l«d 427
26z | Fro6 29 (/47 1428 |ogs |ps0
63 | £~0/ | 35 | £5 |3/5 | £28 057
/67 35 0358 loéa \nsd
zyes |y | B 37 2./8 (45t 1406
B8/ 66 | £F-707 o057° 37 L5 V.10 1428 46!
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Date | Flight Alt. | Mach
1964 | Number | Aircraft| Course {1000'")| No. TH #1 {TH #3 {TH #4 Remarks
720\ g7 Fof o5/ ° 33 VA5 Ve LR 264
268 32 zzd 153 \1/2
369 3z Le7 \ATE 1272
70 75 1/8 1459 lpes
57/ 39 162 1832 477
G/ 172 z7 1?18 206
73 £/ /5 /3 zof 18298
5/ 1y 74 & | re 246 154 14135
Y2/ |78 29 | /5 /93 /9 | 155
2/1/76 14 £Lé3 (225 |1.23
327 &/ tef /470 0.77
20478 24 14 11,25
5/ 79 222 1482 |41/2
G/yB80 &/ 140 756 1,58
Z/mEl £3 L3/ |osd lpzs
B2 £3 152 |4/5 loeq
72z /43 0 tsr 427 Jst
’ 2/y84 L0 L/Z |15/ 1406
385 N4 LEE V487 1453
L1686 — /73 108 | A0 Eecpprd
S///87 L42 /25 /47
/BB £ £/Z2 V2 | —
74/89 £3 Lo7 /8 119
/150 £32 287 224 045
723 | Y15/ 2/ AR VARE::
272 Z/ 082 Lod o5
3/1/%3 & 287 1108 /42
W22 A Lo7 Loz |55
S/ 195 1232 | % X__|® Mo Beem
s 43 179 44/ | 247
70/77 £5 050 \pg/ | ¥
E/198 45 297 \[45 \r2
724 /0197 & 255 1222 | 094
Zyza0 & 277 V148 (128
20/ 43 a5/ (ped |p0c?
/202 0.7Z 1£329 1437
5//203 , 0.4 437 L2
C/rzod 43 08/ 088 \Loo
Y205 5 2328 lre7 237
8/ 200 5 (08 1329 \p78
725 /207 EZ 20 V128 1402
2208 &/ 102 _1#£2 (/30
2/ 209 #3 097 134 |02
£2/0 282 L3 14/3
S/r21/ ] (35 1Ol |16
G212 £3 280 \pp7 409
/213 £5 L3/ V297 L4
B2/ f £5 Qae3 \f52 Ao0
V2o 2/ 39 497 Yz 424
2y2/6 & 252 \L/9 \h24
Fyz/7 #£3 DB8 432 L2324
£/ 12/8 43 (02 (L45 /£358
52/9 34 2/ 128 |os¢
Sl 220 74 +107 Z2RP¢ l4z2
Yzz/ 75 Q57 (/128 (0.55
8222 | £2/0/ 257° | 45 |\ 45 oF 1436 lagdf
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1964 | Number | Alrcraft] Course (1000') No. | TH #1 |TH #3 |TH #4 Remarks
Ter [ zzs | Fofol | 05/° [ 27 | 4z |ngg | 148 |Aasc ]
Zyzod : 39 098 \s/6 \4OF
X725 2/ 29/ V414 107,
22t Lo04 | 129 |z250
5rop 7 > X X FNo Boory
L0228 064 435 | 435
7,229 (oL /18 1144
B/ 220 4/ 120 406 |/34
o2/ 57 293 | L75 |L#5
Z/y232 39 p282 \av6 (97
3232 £/ o5y /8L 175
234 0.6 (16 297
15235 2,34 452 405
Gy2it /02 1420 095
74237 /0 109 | — (Ao Lecord
5238 £/ 2392 | — |1z
Y24 239 39 — L4 \pces
Zyz240 29 VA00 \f/7 1292
Zy24/ 29 106 200 /s¢
¢l242 £/ o0 L3013/
243 122 |LBF 1457
Clyz ¢4 277 \4/7 173
7/7245 & LO06 1,32 /47
730 \/rzté 729 (45 1/ s
2yz£7 4 124€ 172/ L9/
\3/ /748 (45 136 LD
Y245 —  uBB WLl
S/ 250 24 127 |fo4 \Lsek
G/ 257 £3 162 43 122/
7252 #£3 VW7ERVZARIE:
5253 | EH/ 257° 45 | 45 \pg8 423 |32




